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Mien 


Suitable for all pressures up to 
400 Ib/in? 842°F without change of 
valve or seat. 


Small size, light weight. 
Easy to install, easy to maintain. 


Only one moving part—the valve. 


/ Internal parts can be renewed with- 
out removal of Trap from line. 
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The quality of ‘ Deminrolit 
Treated Feed Water at Calder 
Hal! A, and Calder Hal! B, Atomic 


Power Stations is:— 








Less than | p.p.m. dissolved 
solids. 


Less than 0.02 p.p.m. Silica. 
Conductivity less than 0.2 
gemmhos. 
Other Atomic Power Stations 
under construction are being fitted 
with “Deminrolit’’ Plant supplied 
by The Permutit Company Limited. 


For further details write to: 
THE PERMUTIT COMPANY LIMITED, DEPT. T.H.294, PERMUTIT HOUSE, 
GUNNERSBURY AVENUE, LONDON, W.4. Telephone CHIswick 6431 
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OVERSEAS COMPANIES § Simon-Carves (Africa) (Pty) Lid: Johannesburg Simon-Carves 


Pe ase arse eneeseesneeeee'T 


THORPE MARSH 


Precipitator for world’s largest 
boiler unit to be built by 


SIMON-CARVES LTD 


Removing 12 tons 
of dust an hour 


At the new Thorpe Marsh power station, to be built for the Central Electricity 
Generating Board, Simon-Carves have been entrusted with the design and 
construction of the electro-precipitation plant which will have what is believed 
to be the heaviest duty yet proposed for precipitators on a single boiler unit 
anywhere in the world. 

The unit will have an output of 550 MW and the boiler is expected to produce 
more than one and a half million cubic feet of flue gas per minute. The plant 
will remove fine dust, which would otherwise pollute the atmosphere, at a 
rate of about 12 tons an hour. 
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‘ PREVENTING AIR POLLUTION . 
MW per unit STATION Gas volume per boiler | | 
a (cubic feet per minute) 
| 
550 THORPE MARSH 
a ° s over 1,500,000 a This table of Simon - Carves i 
120 PADIHAM ‘B’ precipitators for power stations ] 
| 120 OAAKELOW ‘ee over 300,000 of the Central Electricity Gen- 
100 | WILLINGTON ‘A i crating Board emphasises the 3 
a 60 | HAMS HALL ‘C’ magnitude of the Thorpe Marsh 
60 BOLD ‘B’ | over 200.000 Project. High average efficiency 3 
3% 62 ROGERSTONE on plants already tested enables 
— Simon ~Carves to accept this 
60 CHADDERTON ‘8B’ | 
great responsibility with complete t 
X 30 | «FLEETWOOD | over 100,000 confidence 
. 30 | HUNCOAT a 
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HIGH EFFICIENCY ELECTRO-PRECIPITATION BY 


Simon-Carves Ltd 


STOCKPORT, ENGLAND 





Australia) Pty Lid: Botany, N.S.W. 
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Section of high efficiency multitubular dust 


Large induced draught fan under construction, 
Arbroath Works 


for grit and dust 
collection 

and 

boiler draught 


— these are initials which have come to represent a wealth of experience in the 

manufacture of equipment both for trapping dust and grit and for 

_" mechanical draught. Now, as a result of close collaboration between the 
two firms associated with these initials 


PRAT-DANIEL (STANMORE) LTD., and KEITH BLACKMAN LTD. 
we can offer with undivided responsibility the perfect combination of 
specialised plant for boilerwork and other industrial requirements 


comprising : 
* Made under licence from High efficiency MULTITUBULAR DUST COLLECTORS 
The Aerotec Corpn., U.S.A ELECTROSTATIC PRECIPITATORS * 
When it involves GRIT, DUST and INDUCED and FORCED DRAUGHT FANS 
BOILER DRAUGHT (including the highly efficient Type AR aerofoil section bladed, centrifugal fans) 


Conact KEITH BLACKMAN LTD., Mill Mead Road, London, N.17. Tel: TOTtenham 4522 


and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-UPON-TYNE 
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The complete Superheating Service q 
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The Locomotive and Marine Division 
The Nuclear Division 


The Power Pliant Division 
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serves industry 


INSTRUMENTATION AND CONTROLS DIVISION 
EVERSHED & VIGNOLES LTD 
Telephone: Chiswick 3670 








Control flow 


with confidence 


by using 


FLOW 


EVERSHED 


TRANSMITTER 





The ER.125 is not only designed for the accurate 
measurement and control of flow or differential 
pressures, but also to give reliable service under the 
most exacting conditions. Suitable for oil, viscous 
or corrosive fluids, water, steam or gases, 

the ER.125 can be supplied with: 

Ranges 0-5” to 0-50” W.G. 


0-20” to 0-200” 


W.G. 


Maximum working pressures 1,000 p.s.i. 


“Fluon” coated glass cloth or reinforced 
“Neoprene” diaphragms. 


Output current proportional to flow or differential 


pressures : 


0-15 milliamps D.C. 
0-30 milliamps D.C. 


This transmitter is intrinsically safe for petroleum 


vapours and hydrogen. 


Publication ES|SS.1 sent on request. 


ACTON LANE WORKS 


* CHISWICK - W.4 
Telegrams: Megger, London, Telex 


7/97 





























Efficient Burning of /ow grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH 
TRAVELLING GRATE STOKER 






















breeze, one of the cheapest fuels. 
It will pay you to investigate— 

write for Brochure “The Best 
Way to Fire a Shell Boiler’. 








plant serving fi Sankey 
Bilston. Consulting Engineers for this new boiler were 
Messrs. Powell Duffryn Technical Services 


R AND EFFLUENT TREATMENT 


One of the seventeen companies in Britain 
in the John Thompson Group, John 
Thompson-Kennicott Ltd. has a world- 
wide reputation in plant for the treatment 
of water for boilers and chemical processes, 
and of industrial effluents. Much work has 
been done for nuclear projects at Harwell 
and Dounreay, and continual development 
work is being carried out in the treatment 
of radio-active effluents. Treatment plant 
for Berkeley Nuclear Power Station is 
being produced by this Company. 


JOHN The Company with its research facilities 


THOMPSON will investigate widely varying problems 
of water and effluent treatment. 
GROUP 
ed 


T LTD. WOLVERHAMPTON 


KG/! 








Engineering and Boiler House Review, September, 1958 


‘Butt uty cont they use my magnet 7° 


“Well, you see Johnny, it’s 
because your sort of magnet can’t 
be switched ‘on and off" !"’ 
“Huh! 1 wouldn't like mine to do that!’ 


“I know, but then you don’t use yours 
to control water or gas and things.” 


“Control water or gas? 
Seems stupid to me—why can't 
they use a tap like Mum does?” 


“Ah! But using a tap 
means that you rely on 
what's called the “human 
element’. That's why 
these valves are fitted to 
do things automatically 
—without people being involved.”’ 





“Mr. Stevens told me they make 
chocolates with them!" 


“That's right, but not exactly to make chocolates, 
to help make them. Mushrooms too!" 





“Cor! I like mushrooms.” 
“Can I have some for tea? 


Throwing away magnet 


* Seriously though, Magnetic Valves have earned an 
enviable reputation for absolutely reliable control of water, steam, 
coal-gas, oil, air, refrigerants and many other industrial liquids 
and gases. (Without using glands, stuffing boxes or driving 
shafts, either !) Full details are in our new Brochure No. 54. 
Why not write NOW for your copy? 
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Magnetic Safety, 


Magnetic Single-Beat Stop Valve 
Cut-Out Valve 


with Flameproo/ Solenoid Enclosure 
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MAGNETIC VALVES 
ARE USED EXTENSIVELY IN 
AIR CONDITIONING - AUTOMATIC STOKERS 
BOILERS - CENTRAL HEATING a A 
CRUCIBLE BAKING OVENS - DYEING 
GAS GENERATING PLANT OLL BURNERS 
HYDRAULIC & PNEUMATIC CYLINDER MECH- 
ANISMS - VENTILATION VACUUM PUMPS . af 
HOT WATER SERVICES TINNING BATHS 
LAUNDRY PLANT MACHINE TOOLS 
NUCLEAR POWER PLANT - REFRIGERATION 
STERILISING PLANT STEAM TURBINES 
Magnet ix 
‘P’ & PR’ Type a sb 
High Pressure 
Stop Valve 
é ‘ 
Seb es a a ss al 


MVC - The Magnetic Valve Company Ltd 





28 ST. JAMES’S PLACE LONDON SWI 





TELEPHONE 


HYDE 


PARK 7588 





Shot 


heat exchangers at all times 


maintains constant temperature in 


GET MAXIMUM EFFICIENCY from new heat exchangers; recover lost power from old. Install the 
KEITH BLACKMAN-BROMAN EKSTROM SHOT CLEANING SYSTEM which, irrespective of fuel (coal, 
oil, waste heat, sulphite, sulphate liquor or creosote pitch), offers many indisputable advantages: 


SHOT CLEANING Maintains continuously, constant 
temperature in the boiler, economiser or preheater—by 
dislodging deposits from heat transfer surfaces before 
thermal efficiency or boiler draught is affected. 

SHOT CLEANING acts with the boiler under full load 
—no shut down, no dampering back. It ensures plant 
availability all che time—requires no outages for cleaning. 
SHOT CLEANING is a dry cleaning method—no 
steam, no air, no water is introduced to affect the dew 
point of gases, as in conventional methods. 

SHOT CLEANING permits the installation of the right 
size heat exchanger—no need now for the larger than 
necessary plant which allows for gradual decline in 
efficiency. 

SHOT CLEANING has proved its effectiveness in 


Write now for descriptive Publication 35) 10 


Keith Blackman LOd@ mitt MEAD ROAD 


Incorporating Blackman Export Co. Ltd 


and at Birmingham - Bristol - Glasgow - Leeds - Leicester - 


POWER STATIONS, GAS WORKS, FOUNDRIES and 
other INDUSTRIAL PLANTS throughout the world in- 
cluding Europe, U.S.A., Canada, U.S.S.R., Japan and India. 
Your enquiry benefits from the experience gained from 
the installation of hundreds of such plants. 


IN BRIEF. Shot cascades evenly over the cross-sectional 
area of the tubes. It ricochets from tube to tube, plain or 
gilled, dispersing undesirable deposits before they can 
accumulate. The shot is pneumatically recirculated just as 
long as is necessary to keep heating surfaces clean— 
generally about 20 minutes during any 8 hour shifc. 
Simplicity of the system is reflected in the extremely low 
operating and maintenance costs. Installation costs too are 
often far less than with conventional cleaning methods. 


KEITH BLACKMAN - BROMAN EKSTROM 


PROMOTES MAXIMUM HEAT TRANSFER 


LONDON - N.1I7 


Manchester Newcastle-on-Tyne 

















Looking at heat .. . precisely 
Accurate assessment of quality is essential iS pk cont) Pian | 


if Industry is to make the best use of Coal, 
Coke and Fuel Oil. In the Hargreaves 
Laboratories, equipped with bomb calori- 


=m! HARGREAVES 
technical staff have fuel samples constantly 

under test. HARGREAVES sell Heat and ep ebebt-ua-be-hepdel.t. 
their free technical services ensure that the 

customer gets the utmost value for money. Bowcliffe Hall, Bramham, Boston Spa, Yorks. (Phone Boston Spa 2081) 


LEEDS * LONDON ¢ NEWCASTLE © HULL © GLASGOW ¢ BLACKBURN ¢ MANSFIELD ¢ HUDDERSFIELD 
(ndh) 10804d 
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Maan TRI-MOR 
> € castable and 


mouldable 
Refractories 


Anyone interested in the efficient use of fuel ... and, therefore, we assume 


every potential visitor to the 


FUEL HEFFICIENCY 
HXHIBITION 


would do well, whilst there, to call at the Morgan Refractories stand (No. 8, 





Centre Row, Ist Floor, National Hall). 


There you will find people with a great deal of experience in furnace work and 





in the application of some of the most advanced refractories made anywhere 


in the world. The most interesting of these are the new TRI-MOR mouldable, 





castable and gunning refractories. 


; TRI-MOR HIGH TEMPERATURE MOULDABLE 
f TRI-MOR HIGH TEMPERATURE CASTABLE 
TRI-MOR STANDARD CASTABLE 

TRI-MOR HIGH STRENGTH CASTABLE 

TRI-MOR INSULATING CASTABLE 

TRI-MOR DENSE ‘GUNCRETE’ 


But there are some very remarkable kilned refractories also super duty bricks 
for blast-furnaces, low-heat-storage refractories, furnace tubes and pyrometer 


sheaths amongst them. 


MORGAN 


efractories 





NESTON, WIRRAL, CHESHIRE 
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Small forged steel valves of the highest depend- 
ability. Ideal for controlling high pressure 
superheated steam, drain services etc. Easy 
access for maintenance; seat can be reground 
without removing valve from pipeline. Available 
for steam pressures up to 2,800 Ib/sq. in. 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET - STRAND + W.C.2. 
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Clean Air with Sturtevant Plant 








The STURTEVANT 


“NEWGATE” 
GRIT COLLECTOR 1 





for hand and stoker-fired boil 
®@ A combined induced draught fan and grit 
collector. 
@ Efficiency of 75°, by weight. 
® Readily adaptable to all types of shell boilers. 
‘2 
® Compact arrangement occupying the minimum % 
of space. & 
A “ Newgate” Collector for use with boiler capacities 
in the range of 4,000 to 10,000 /h. of steam/hr. -_ 
Further particulars are given in our publication J/3503. Ps 


ENGINEERING CO. LTD. 





a 


a i é.. 
Southern House Cannon Street London E.C.4 





AUSTRALIA: STURTEVANT ENGINEERING CO (AUSTRALASIA) LTD. 400 SUSSEX STREET SYDNEY NS.W. 
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BROWN-RILEY STOKERS Hi 


One of the principal features of these 
stokers is the undisturbed fuel bed 
which permits the burning of high ash 
content low fusion temperature fuels, 
with controlled air admission. 
Progressive combustion takes place 
from ignition at the front to complete 
combustion near or at the rear where 
the ash is discharged with a uniform 
fire. 

The Brown-Riley Stoker drive is 
hydraulically operated by a low power 
consuming and time-proven unit. 
Infinitely variable speed control from 
zero to maximum is assured. 

From many installations results show 
that efficiencies of the highest order 
are being maintained in everyday 
service and guarantees given have 
often been exceeded by satisfactory 
Margins. 

Full particulars of these stokers are 
available in our new brochure No. 
P55/26. 
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WHITECROOK CLYDEBANK GLASGOW 
London Offiice: 
8 THE SANCTUARY WESTMINSTER LONDON, S.W.1 
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What are you doing 
about the Clean Air Act 







































































































































































ao a 

























































































































































































The Clean Air Act is now fully in force and it provides, 

inter alia, that it is an offence to emit smoke as dark 

as or darker than Ringelmann 2 (see chart on left) 

except as permitted in the Dark Smoke 

(Permitted Periods) Regulations 1958—Statutory 

Instrument No. 498. Black smoke is a sign of fuel being 

wasted—usually due to poor stoking. In these 

days of labour shortage, the most economical answer 

to the problem is to fit Crosthwaite Gravity Feed Stokers 

which allow the boilermakers’ rating to be maintained 

without smoke and/or grit emission—and 

with maximum efficiency. Where maximum flexibility f 
is required, i.e. immediate response to a big 
demand for steam, fit the Crosthwaite Standard 
Mechanical Stoker with the Self-cleaning grate. 
The Clean Air Act need have no terrors for you if 
you consult Crosthwaite now—without obligation 
of course. 


CROSTHWAITE 


FORCED DRAUGHT FURNACES, MECHANICAL 
STOKERS AND COAL & ASH HANDLING PLANT 


“” 


CROSTHWAITE FURNACES AND SCRIVEN MACHINE TOOLS LTD 


York Street lronworks, LEEDS 9 Telephone 3-2411 & 2 
32 Victoria Street, LONDON S.W.1 Telephone ABBey 2966 
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JOHN THOMPSON 


WATER 


The John Thompson ‘Integral’ boiler is basically a two 
drum water tube unit which can be supplied for solid, 
liquid or gas firing. Water walls are used and these 
reduce brickwork maintenance and cut radiation losses, 
whilst providing flexibility and rapid response to 
increased steam demands. The combustion chamber 
design is such that low heat release rates are attained 
with relatively small furnace areas. Particular care has 
been given to circulation and a system of internal baffles 
is arranged to give high steam purity. Adequate water 
storage capacity is ensured by the large single bank of 
tubes and its associated downcomers together with 
the water walls and their independent feeding circuits. 
The installation at Stewarts and Lloyds consists of two 
John Thompson ‘Integral’ boilers each with an M.C.R. 
of 50,000 Ib./hr. on blast furnace gas or 75,000 Ib./hr. 
on oil firing. The working pressure is 450 Ib./sq. in., 
and fina! steam temperature 750°F. Steam generated 
is used for turbo-alternators and turbo-blowers and 
extraction steam for works processes and space 
heating. John Thompson have long experience in 
manufacturing all types of boiler plant and are able 
to advise on the most suitable equipment for specific 
requirements. 
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‘INTEGRAL’ 


BOILERS 


TUBE 





Below is shown the arrangement of a John Thompson ‘Integral’ 
boiler fired by blast furnace gas or oil at Messrs. Stewarts and 
Lloyds, Bilston, Above, one of the boilers is seen during erection, 


GAS DUCTS 
TO BURNERS 


COMB),.€D 


BLAST FURNACE 
oe OMBUSTION CHAMBER y 
es : mo 1 GAS & OIL 
BURNERS 
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JOHN THOMPSON WATER TUBE BOILERS LIMITED - WOLVERHAMPTON 
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He would try to laugh it off 


But steam engineers can’t afford to laugh at boiler cor- 
rosion. It can be an expensive business—unless they have 
*‘Apexiorised’’ at the beginning. ‘‘Apexior Number 1”’ 
is absolute proof against corrosion in wet temperatures 
between 175°—1000°F. Protection for 12 months or more 
is assured with a double coat of ‘‘Apexior Number 1”’ 
brush or mechanically applied. After initial treatment 
only one coat is necessary. 


DAMPNEY'S 


Send for your copy of the ** Apexior Manual”’. 


BRITISH PAINTS LIMITED 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 





SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA TRINIDAD NEW YORK * ARKLOW 
Our world-wide service is at your disposal for the asking 


Descaling problems are negligible when ‘‘Apexior 
Number 1’’ is specified because less scale forms and it is 
looser in formation, more easily removed. In certain 
industries it is a most important advantage of ‘‘Apexior’’ 
that it does not affect the water by taste, taint or smell 
These are just a few of the reasons why leading boiler 
and steam-raising plant manufacturers have specified 
‘‘Apexior Number 1”’ for over §0 years. 








“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 
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There need be nothing dicey about technically 
sound, profitable, process steam usage. 
The full range of Spirax-Sarco technical 
literature illustrates this. To be lacking in Bulletin, 
Information Sheet or Manual relevant to your 
business is to be taking a quite unnecessary chance. 


Please send a full list of Spirax-Sarco free publications | 

and a copy of the bulletin “‘ Steam for Process”’ to 

start the ball rolling. 
| 
| 


| 

NAME 
ADDRESS 
| 

| 





Experienced know-how rather than sheer gamble is 
the theme of the Spirax-Sarco stand at the Industrial 
Fuel Efficiency Exhibition at Olympia this year 
(September 24th-October 3rd). 

The many steam users who came to put their feet 
up last time while we helped them with their 
problems will be round again, to find out what’s new. 

And we really have something new for them—a 
completely new type of steam trap which in itself will 
make a visit to the Exhibition worth while. 

Stand No. 24 we are, entirely at your service with the 
full power of Spirax-Sarco service. 

You can come to browse, talk or even just sit. If you 
don’t benefit in some way, then we'll just have to give 
up exhibitions. 


Spirax-Sarco Ltd 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 London: 28 Victoria Street, SW1 Abbey 6101-3832 
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In the last quarter of a century Klinger Sleeve-Packed 
Cocks have steadily replaced the old-fashioned asbestos- 
packed cocks with their limitations of working pressure, 
difficulty of repacking and tendency to jam. They are 
available in a wide range of designs and sizes for all 
purposes and pressures, and with the following advantages: 
@ Renewable “‘Klingerit” packing sleeve. 

e@ Re-tightening during use. 

@ Parallel-ground non-jam plug. 

e@ Unobstructed straight-thru full-bore passage. 
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Illustration shows a typi- 

cal_ installation  incor- “ 
porating Klinger Sleeve- 

Packed Cocks, ata 

famous research 

establishment. 
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Om 2 ie ee KLINGER 
KLINGERIT WORKS: SIDCUP 


Be Boe se 


K E NT Tel: Foots Cray 7777 
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The advantages are: 
* FLEXIBILITY OF DESIGN 

* MONOLITHIC CONSTRUCTION 
3 LOW INSTALLATION COST 

* AVOIDANCE OF DELAY 





REFRACTORY CONCRETE ... 


. is ready for use and has a high celd strength at 24 hours. 

. Teduces joints to a minimum. 

. is stable under load up to 1350°C (with Ciment Fondu) and 1800°C (with SECAR 250). 
. requires no pre-firing. 


e 
. does not spall under widest sudden fluctuations of temperature. 
. can be pre-cast into shapes of practically any size free of distortion. 
. . . . When made with SECAR 250 has a particularly high resistance to slag attack and reducing atmospheres. 








CIMENT om 
FON DU to 1350°C | with SUITABLE REFRACTORY AGGREGATES § up to 1800°C (") 


REGO. TRADE MARK 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


AP07 





WRITE FOR BOOKLETS ‘REFRACTORY CONCRETE’ AND ‘SECAR 250’ 
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THE GLENBOIG UNION FIRE CLAY CO LTD - GLENBOIG - LANARKSHIRE - SCOTLAND 
Export Agents GENERAL REFRACTORIES LTD - GENEFAX HOUSE - SHEFFIELD 10 
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A Paper Mill was recently equipped with a combined 
installation consisting of a N & Z multi-point Indicat- 
ing Pyrometer, recorder and a plug selector switchbox 
for use on a battery of ten Lancashire Boilers. The 
installation discovered a heat loss of 13%. Within 
three months this figure had been reduced by 3.7° 


ot o° 


Average weekly fuel consumption at the Mill is 500 
"0 


tons of coal, and 3.7%, of that represents an amount 
of money that no one could afford to burn. 





For Boiler House instrumentation consult :- 


NEGRETTI & ZAMBRA 


Manufacturers of instruments for the indication, 
recording, controlling of: Temperature, pressure, 
liquid level, volume, specific gravity, humidity, etc. 





WEGRETTI € FAMERA LT O8..°* £22 BSCE AT eee > ss 
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The illustration gives some impression 

of the clean texture of this insulating 

material and, in the background, is 

shown a typical installation carried 

out in this material by Dick's Thermal " : ’ 
Insulation Contracts Department ca 





Dick’s “ Antithermic” is a super-efficient thermal insulating material which is strong, light, easy 
to cut and clean to handle and uniform in structure. It is made from 100% selected amosite 
asbestos fibre and is supplied in pre-formed pipe sections and slabs of all usual sizes. 


Dick’s Thermal Insulation Contracting Department use “ Antithermic” for most of their major 
insulation contracts; thus applying to industry’s fuel economy problems the finest of materials 
plus the skill and “ know-how” of highly trained specialists in the field of thermal insulation. 


ANTITHERMIC | 


(100%, Asbestos) 
SLABS and SECTIONS » 


—DICK’S ASBESTOS & INSULATING CO. LTD.— 


EAGLE WORKS, NORTH WOOLWICH ROAD, SILVERTOWN, LONDON, E.16 


TELEPHONE: ALBERT DOCK 431! 
DA.2 
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The new Olefine Plant—the second “Ss 
of its kind—has been built in the 
heart of Wilton Works for the 
Billingham Division of Imperial 
Chemical Industries Limited. Here 
important raw materials are 
manufactured for the other I.C.1. 
plants; and here working under 
arduous conditions (extremes of 
temperature) are many Crane 


valves. As on the first Olefine Plant, 


valves up to 16 inch. Proof once 





again of industry’s reliance on 
Crane’s dependability and 


performance. A reliance based on 


Once again, 
valves by Crane 


modern production methods, 
individual factory testing and high 
grade materials which go into every 
one of the Crane products. This 


t 
l 
! 
! 
! 
| 
l 
| 
1 
| 
| 
| 
1 
this new plant has Crane steel | 
l 
| 
| 
! 
l 
! 
| 
| 
! 
| 
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Plant was designed and installed by 


Kellogg International Corporation. 








=] A Ag om VALVES OF BRONZE, 
CAST IRON & CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4. Works: IPSWICH 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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steam plant protection 


“ Gestra” stage-nozzle steam traps promote 
efficiency — prevent heavy steam losses 

and fuel wastage. 

“ Gestra” IK Steam trap automatically adjusts itself 
to the quantity of condensate to be discharged, 

and without loss of steam. It responds to changes of 
temperature and pressure —has a wide working 
range—deals with large quantities of water — 

is permanently corrosion resistant — 

has three times the rating of rigid control 


Rae ene 
Gesird 


ly PRESSURE CONTROLLERS LIMITED 


TEL ISLEWORTH 
CENTRAL 5653/4 


7273/4/5 
ISLEWORTH MIDDLESEX 


ON ROAD 
a GLASGOW C2 


TEL 
SE . 683 
Sete 307 WEST GEORGE STREET 


sCOTTISH OFFICE 


NIES 
A MEMBER OF THE METROPOLE GROUP OF COMPA 
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Power Station. 








SIN) CIRCULATING-WATER 
PUMPS - 
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3 DISCHARct an 
a 
Installation arrangement of Fs . a 
the circulating-water pumping a “sy “* . 
units at the Chapelcross *. . 




















| SUCTION PIPE 


CHAPELCROSS POWER STATION of the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Consulting Engineers: MERZ and McLELLAN 


The installation comprises four Allen 48/48-in. vertical double-suction 

centrifugal pumps, each designed to deliver 50,000 gallons of water 

per minute against a total head of 67 feet, running at a speed of 490 
r.p.m., and driven by a 1|,225-h.p. L.S.E. motor. 





Allen centrifugal and mixed-flow pumps, Also for power station pumping applications, 
horizontal or vertical, are designed to meet Allen-Stoeckicht patented double-helical 


all requirements up to the largest capacity 


epicyclic gearing offers a very compact and 
low-weight speed-reduction or speed-in- 


units needed in modern power station creasing arrangement to suit all powers and 


service. speed ratios. 


Specialists in complete Pumping Plant installations 
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The heat developed by the twin 
reactors of the new Berkeley atomic 
power station poses problems of 
thermal insulation which will require 
new techniques in their solution. 
Confining and controlling such intense 
yet precious thermal energy constitutes a 
challenge—a test worthy of the 
knowledge and skill acquired in 

65 years’ experience of 

thermal insulation manufacture by 

The Cape Asbestos Company, to whom 
the contract has been entrusted. 


THE GAPE ASBESTOS COMPANY LIMITED 


Manufacturers of: 


CAPOSITE 


Moulded Amosite Asbestos Insulation 


ROCKSIL 


Rock Wool Insulation 


PLUTO 


Asbestos Textiles 





At the Berkeley Nuclear Power Station of the 
Central Electricity Generating Board, the contract 
for supplying and installing thermal insulation 

for the TWO REACTOR PRESSURE VESSELS, 

16 HEAT EXCHANGERS, THE CO, 

DUCTING AND MAIN STEAM PIPES has been 
ASBESTOLUX asbestos insulation board, MARINITE asbestos awarded by the main contractors 

sheet and CAPASCO moulded brake linings and clutch facings are AEI- John Thompson Nuclear Fnergy Co. Ltd., to 
also manufactured by the Cape Asbestos Group of Companies. The Cape Asbestos Company Limited. 





RA 









THE CAPE ASBESTOS COMPANY LIMITED 
114 & 116 PARK STREET, LONDON, W.1. TELEPHONE : GROSVENOR 6022 








REDUCE 
MAINTENANCE 

COSTS 

BY INSTALLING 
VALVES FITTED WITH 


HARD FACED 


SEATS AND 
VALVE HEADS 



















These Valves are giving 
long trouble-free service 
in land, marine and naval 
installations 








“STELLITE” HARD FACING P=q_| |= 
POSITIVELY | 
PREVENTS LEAKAGE 


The seat, shown opposite, is an integral welded “ HARD 
FACE” deposit, accurately machined. The valve head is 
similarly deposited. 


THE RESULTANT SEAL 
(a) Offers utmost dependability to meet severe conditions, 
(b) is tough and hard, 
(c) is erosion and corrosion resistant, and 
. (d) eliminates seat replacements. 
‘““HARD FACED” VALVES can be supplied ranging from 
tin. bore, for pressures from 600 Ib./sq. in. upwards, and 
temperatures up to 850 deg. F. 


WEIR VALVES LTD. 


QUEENSLIE INDUSTRIAL ESTATE GLASGOW, E.3 
Telephone: SHETTLESTON 4201/4 


Suppliers of speciality valves to United Kingdom Atomic Energy Authority 
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i 
REGD TRADE MARK 

TUBE 
EXPANDERS 
FOR ALL PURPOSES 

As supplied to 

the Admiralty, Central 

Electricity Authority, 

Railways, Oil Re- 

fineries, leading Boiler ' 

Makers and Industrial 

users. 
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CHARLES WICKSTEED &€ CO. (1920) LTD. KETTERING. Tel; Kettering 3113 
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The quality of engineering in WOODS propeller 
fans means lasting reliability and economy WOODS 
from long service. Remember, WOODS are the 


world’s most widely used fans, chosen 
internationally for performance and quality. propelier 


DELIVERIES FROM STOCK FROM ALL G.E.C. BRANCHES 
Write for Publication V1220, it should be on your files. 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 
An Associate Company of The General Electric Co. Ltd., of England. 


FAN ENGINEERS AT THE FOLLOWING BRANCHES: ABERDEEN, BELFAST, BIRMINGHAM, BRISTOL, CARDIFF, EDINBURGH, GLASGOW, 
LEEDS, LEICESTER, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. 
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tailor-made to each job! © WW WMeIy 77 


















Allan Kennedy 
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MULTIRAIL fabricated steel handrail standards | 
have proved to be as rigid as the solid forged type. with fabricated 
the advantages of four ferrules enabling Ip steel ee lalel all 
vacant ferrules to be used in | 4 (/ 
carrying power lines, air Ys standards 
and gas pipes, etc. A Ke 
ail 
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“ SAPETREAD” FLOORING IS 
extra strength 
Tailor-made and not just cut to 
fit, ‘Safetread’ flooring is no dearer 
to specify than ordinary steel flooring, 
but provides maximum strength with f 
minimum of materials ; non-skid 
surface ; 82% light and air 
penetration ; a neat-fitt- 
ing, clean appearance 
d 
4 
._ 
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Tel: Stockton 65464 (4 lines). Grams : Grating, Stockton-on-Tees. Also at 207 Victoria Street, London, $.W.! 
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Been Ss fy: 


Acton Lane (Willesden) “A”, Deptford 


East (H.P.), Bankside “B”, Fleetwood, 
York, Wakefield “ . Lincoln, Little POWER 
Barford “B”, Mexborough, Aberthaw, 


Northfleet, Drakelow “ B”, Spondon “ H”. 


Twenty-one boilers, with a combined maxi- 


mum continuous rating of 14,120,000 lb. per % i A a OAS 


hour, have been designed for the Central 
Electricity Generating Board by Foster 
Wheeler Limited, and are now being installed 


by them in five power stations. Since MAWVE 
1946, Foster Wheeler has been responsible 
for the design of no less than forty-eight 
boilers, totalling 21,050,000lb. per hour 


maximum continuous rating, for thirteen 
C.E.G.B. power stations—a notable SOMETHING 
contribution to Britain’s post-war recovery 
programme and export drive. 
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FOSTER WHEELER LIMITED 
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Bonded with appropriate 
(aggregate this cement provides 

Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 


Refractory Concrete free from iron Compounds 








H 2 Reg gistere Trac Mark 
& Silica is now possible for the first time. ced ae 





A REFRACTORY CONCRETE FOR ANY PURPOSE 


BECAUSE 
Almost the entire Refractory field can be covered by 


Refractory Concretes based on SECAR 250 or 
S EG A q 9 5 0 CIMENT FONDU. 


SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 

@ HIGH PURITY 

@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

@ HIGH COLD STRENGTH 

@ HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

So oe ti @ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
@ NO SPECIAL PRE-FIRING PROCEDURE 












is a product of 
Lafarge Aluminous Cement Co. Ltd. 


Manufacturers of 


ALUMINOUS CEMENT 








WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY’ CONCRETE 
LAFARGE ALUMINOUS CEMENT CO. LTD. 7s, sroox street, LonvoN, W.1. TEL: MAYfair 8546 
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Is your problem smoke prevention? 


Yon itu WoT 
7 WE ARE EXMIBITING AT THE 


industrial 
FUEL 
EFFICIENCY 
ie Soi) -ieeiel. | 


_ MaATIONAL HALL G 


' OLYMPIA 


| ser Ta | 
STAND No. 7 


have the answer 





With the CHAIN 
GRATE and “LOW 
RAM ”’ Stokers for the 
firing of shell type and 
small water tube 
boilers Bennis offer 
two machines’) which 
give not only freedom 
from legislative action 
but a new economy. For 
smokeless cornbustion, 
higher thermal efficiency 
and fuel economy with 
maintenance costs re- aS gstet! 
duced to a minimum, the : 


answer is clearly BENNIS. 


“Low Ram”’ Stokers fitted to Ruston & Hornsby 
Horizontal ‘* Thermax "’ Economic boilers. 


BENNIS 


COMBUSTION LIMITED Bur 


LITTLE HULTON, WALKDEN, MANCHESTER 
Telephone: WALkden 3213/4/5 


. ~ — LONDON OFFICE: Brettenham House, Lancaster Place, Strand, W.C.2. 
One of the Hodgkinson Group of Companies Telephone : COVent Garden 2188 







We can also supply Oil Fuel 
Burners and Auxiliary equip- 
ment with complete erection, 
pipework and storage tanks. 
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Bonded with appropriate 
(aggregate this cement provides 

Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 


Refractory Concrete free from tron Compounds 








s s Registered Trade Mark 
& Silica is now possible for the first time. protected ores 


A REFRACTORY CONCRETE FOR ANY PURPOSE 





BECAUSE 


Almost the entire Refractory field can be covered by 


Refractory Concretes based on SECAR 250 or 
S EG A ¥, 9 5 0) CIMENT FONDU. 


SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 
@ HIGH PURITY 
@ HIGH REFRACTORINESS 


@ HIGH SLAG RESISTANCE a 
C| M ENT) @ HIGH COLD STRENGTH 
@ HIGH SPALLING RESISTANCE 4 
ae \ DU U) @ HIGH CASTING ACCURACY ‘ 
Weed Trade Mark e@ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
ALUMINOUS < a 
@ NO SPECIAL PRE-FIRING PROCEDURE 


is a product of 
Lafarge Aluminous Cement Co. Ltd. 


Manufacturers of 











WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY’ CONCRETE 
LAFARGE ALUMINOUS CEMENT CO. LTD. 73, sroox street, Lonvon, wit. TEL: MAYfair 8546 
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Is your problem smoke prevention? 
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ndustrial 
FUEL 
EFFICIENCY 
EXHIBITION 


| maTIONAL MALL 


BENNIS == 
have the answer 
-in fact two answers! 


% 


With the CHAIN 
GRATE and “LOW 
RAM” Stokers for the 
firing of shell type and 
small water tube 
boilers Bennis offer 
two machines”) which 
give not only freedom 
from legislative action 
but a new economy. For 
smokeless combustion, 
higher thermal efficiency 
and fuel economy with 
maintenance costs re- 
duced to a minimum, the 
answer is clearly BENNIS. 


“Low Ram” Stokers fitted to Ruston & Hornsby 
Horizontal ‘“* Thermax "’ Economic boilers. 


BENNIS 


COMBUSTION LIMITED BU 


LITTLE HULTON, WALKDEN, MANCHESTER 
Telephone: WALkden 3213/4/5 


: : LONDON OFFICE : Brettenham House, Lancaster Place, Strand, W.C.2. 
One of the Hodgkinson Group of Companies Telephone : COVent Garden 2188 





We can also supply Oil Fuel 
Burners and Auxiliary equip- 
ment with complete erection, 
pipework and storage tanks. 
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IN BOILER DESIGN AND MANUFACTURE 


be just over twenty years, we have gained a world-wide reputation for first-class 
design, workmanship and high performance. The demand for our boilers, all of which 
incorporate the patent SWIR LYFLO tube, has increased rapidly during these years. 
To meet this increase and to maintain the high quality service given in the past, 
we have built new premises at Bracknell, Berkshire. In future all enquiries and 


correspondence should be sent to us at the new address given below: 





SPANNER BOILERS LIMITED 


WOKINGHAM ROAD + BRACKNELL « BERKSHIRE 
Telephone: Bracknell 1500 + Telegrams: Swirlyflo, Bracknell, Telex + Telex: 84130 
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Water Treatineat at 
FERBANE POWER STATION 


AUTOMATIC STABILISATION 
The lime/stabilisation plant illustrated ensures, automat- 
ically, the stability of a water of varying quality softened 
by lime. Subsequently, the residual hardness of the stabilised 
water is reduced to zero for evaporator make-up. 





UNITED FILTERS & ENGINEERING LTD. 


WATER 
LONDON S.W.15 





TELEPHONE: PUTNEY 4441 TELEGRAMS : UNIFILTERS PUT LONDON 
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SIR HARRY PILKINGTON— 
Chairman of PILKINGTON 
BROTHERS LIMITED writes :— 


“In this glass manufacturing industry our fuel bill is 





well over £2,000,000 a year, so we always concen- 


trate on fuel efficiency. But our efforts have not found 


mM AMAADPUTAGNAY 
td 5 


all possible economies; calling in N-1-F-E-S on specific 





problems has paid us and we have now made a Regular 


Service Agreement with them.” : 


CALL IN N-I-F-E-S—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to:— 


Nf ‘Z : F ‘B Ss National Industrial Fuel Efficiency Service 
Head Office: 71 GROSVENOR STREET LONDON WI .: Telephone: Hyde Park 9706 

















SA Spe ttm a Fe Omg 


There are many | 


different waus | 
of collecting dust! 


Why prospect? You can depend on a 

Musgrave Installation . .. A Simple Cyclone . . . 

Bag Filters . . . Wet Collectors . . . 

Mechanical Collectors . . . Electric Precipitators. If you 
have a Dust problem you can do no better than 

specify MUSGRAVE. 


MUSGRAVE 


ST. ANN’S WORKS, BELFAST, NORTHERN IRELAND 








297 Hagley Road 31 King St. West 34 Great North Road 41 St. Vincent Place 
BIRMINGHAM 16 MANCHESTER 3 NEWCASTLE-ON-TYNE 2 GLASGOW CI 























; L. featuring on this page the Star & Garter Home, Richmond 
4 Hill, Davey, Paxman & Co. Ltd. hope that they are able to 
bring readers’ attention to the continual need for assistance 
in running such a Home for disabled ex-servicemen. 
It is most rewarding to know that our boiler installations do, 
; ; ; 
in some measure, bring warmth and comfort to the patients 
of this and many similar establishments throughout the country, 
’ 
The Star and Garter Home Foss A ~~ 
for Disabled Sailors, Soldiers & Airmen TES : \’ \ ) 
Richmond, Surrey a Ee 
j 
DAVEY, PAXMAN & CO. LTD -: COLCHESTER - ENGLAND 
Manufacturers of Boilers, Diesel Engines, Rotary Vacuum Filters and heavy fabrication work 
Bél 


























Can be installed in reciprocating pump feed water ystems. 


their life in your hands 
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The useful and efficient life of a boiler may vary from a few years to very many decades, 


Its vital span very largely dependant upon adc quate water treatment, 


The responsibility for regular D.M. treatment has literally rested in your hands—the hands of 


the engineer impelled by the clock to yet another duty. 


For many years we have appreciated the economies to be gained from fully automatic dosage— 


not the least in human and (let's face it)—fallible terms. 


The Houseman & Thompson boiler 


dosage pump is the result of our research—designed to ensure fully automatic and accurate 


control of D.M. injections, compact and robust, manufactured to precise limits, it guarantees 


the minimum amount of water treatment and so—maximum economy . see 


TPy\; HOUSEMAN & THOMPSON LIMITED 


(i | D.M. House - Jesmond Road - Newcastle-upon-Tyne 





Technically represented in over 60 overseas centres 





without attention. 





BY APPOINTMENT TO 
HER MAJESTY THE QUEEN 
SPECIALISTS IN ORGANIC 

WATER TREATMENT 
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Zerox (35% hydrazine solution) has been used since 
July 1954 for treating the boiler feed water in Unit 6 
at Dunston Power Station, C.E.G.B. (N.E. Division). 
On 1lth March, 1958, Unit 6 was taken out of com- 
mission for overhaul having run continuously since 
26th November, 1956. During this period—a total in 
excess of 15 months’ operation-no blow down was 
required at all. Because of the excellent results ob- 
tained with Zerox on Unit 6, Unit 5 boiler was also 
put on to this form of treatment. 


This genuine, untouched photograph shows the 
interior of the boiler drum after being opened up. The 
cleanliness of the drum interior after such protracted 
duty is quite remarkable. The deposit in the drum 
was only 10 oz., black in colour and composed mainly 
of magnetite and copper oxide. 


From this factual case history, the advantages of 
Zerox are clearly established. Whiffens, who are the 
sole manufacturers of Zerox, will be happy to provide 
any technical information or advice you may require 
concerning its properties, its economies, its perfor- 
mance and its application. Write for Leaflet No. H/H/2. 


ZEROX 


xiii 





If you are interested in 
Zerox and the treatment of 
boiler feed water, you will 
be interested also in the 
proceedings of the 
International Conference on 
Hydrazine and Water 
Treatment held at 
Bournemouth in May 1957. 
The fully bound book of 
the Conference is available 
from the organisers, 
Whiffens, price one guinea, 
plus 2s. 6d. postage and 
packing (in the U.K.) 


WHIFFENS 


A member of the Fisons 
Group of Companies 


chemicals for industry 


Whiffen & Sons Ltd., Fison House, 
95 Wigmore Street, London, W.1 
Telephone: WELbeck 5500 

Telegrams: Whiffen Wesdo London 
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Section 34 (2) provides:— 





CLEAN AIR ACT 1956 
4 & 5 Eliz. 2 Ch. 52 


J 
“In this act ‘dark smoke’ means smoke which, if compared .... with a chart known ZY 
.... as the Ringelmann Chart, would appear to be as dark as or darker than Shade 2 ZY 
on the chart.” YG 


Z 


NS 


No. 3 RINGELMANN 
IS A FLAGRANT OFFENCE UNDER THE ACT 


No. 2 RINGELMANN 
FAILS TO COMPLY WITH THE ACT 


No. O RINGELMANN 
IS ASSURED WITH THE 


TI 


$) 


OLDBURY 


CHAIN GRATE STOKER 


which anticipated the Clean Air Act by 14 years 











EDWIN DANKS & CO. 


Today more than 5,000 Oldbury Stokers are serving industry, burning 
solid fuels in the widest variety, EFFICIENTLY, SMOKELESSLY. 


Leave nothing to doubt. To comply with the Act, consult Edwin Danks 
at Oldbury or the nearest Branch Office. 


OLDBURY near BIRMINGHAM ~~ Tel: (Stoker Division) Brierley Hill 
LONDON ~- CARDIFF - GLASGOW ~- LEEDS + MANCHESTER - NEWCASTLE-ON-TYNE 


(OLDBURY) LTD. 


7731 
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In a country where the main source of power 
is hydro-electric, New Zealand's largest steam 
power station, now approaching completion 
near Mercer in the North Island, for the New 
Zealand Government, is of particular interest. 


Being built in one continuous operation, for a 
capacity of 180 MW, divided between six 30 MW 
generators, the station is equipped with six 
Babcock pulverized-fuel-fired Radiant boilers 
each to supply 300,000 Ib./hr. at 635 |b./sq. in., 
865°F., in a “semi-outdoor” type installation. 


Babcock supplies, in addition to the entire boiler 
plant, include E-type coal-pulverizing mills, 
pipework, and the coal, ash and dust-handling 
plant. 


Consulting Engineers: Preece Cardew & Rider. 











THERMAL 


POWER 
or 


NEW 
ZEALAND 


BABCOCK 


STEAM-RAISING PLANT 


BABCOCK & WILCOX LIMITED, BABCOCK HOUSE, 209 EUSTON ROAD, LONDON N.W.I 
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STEEL INDUSTRY PROSPECTS 


HE Iron and Steel Board published recently their fourth annual report for 1957—and in it they point out 
that demand for steel in the period up to 1962 is expected to be lower than the 30 million tons forccast 
in a special report to the Minister of Power a year ago, and that the expansion in the capacity of the steel 

industry in Britain is likely to fall short of the 29 million ingot tons which had been planned by 1962/63. The 
change in what is referred to as ‘‘ the economic climate,’’ which took place during 1957, has had the effect of 
slowing down the carrying out of the steel industry's expansion programme. The decline in the demand for 
steel products towards the end of last year has continued and the industry, as a whole, is currently working 
at no more than 80 per cent. of capacity. 

The Board has, of course, the general responsibility of keeping the iron and steel industry's productive 
resources under review ‘‘ with the aim of securing development and modernisation in step with the nation’s 
requirements of efficient, economic and adequate supply.’’ The present situation is, says the Board, ** bound 
to affect the carrying out of the expansion programme in some degree.’’ Several new projects, in fact, have 
been delayed and one or two others have been modified by postponing the installation of some of the production 
equipment. 

It is estimated by the Board that ‘‘ on the basis of schemes already approved,’’ the capacity for crude 
steel should be about 27 million ingot tons in 1962, rising to between 27} and 28 million tons in 1963. The figure 
for last year’s capacity was 22} million tons. Thus it appears that the main question to be considered by the 
Iron and Steel Board is whether the present pause in the slackening in the growth of industrial production 
is likely to bring about a situation wherein the target figures already quoted for 1962 would call for a rate of 
expansion, between now and that date, which would be such as to impose too great a strain on the economy. 

With regard to the industry’s development plans, the comments included in the report indicate that 
the Board supports the view that the objectives of the current development programme should, in general, 
remain unchanged and should be pursued as far as considered practicable; at the same time recognising that the 
prevailing circumstances are bound to affect the rate of progress. The review of the industry's price policy 
under the heading of *‘ Costs and Prices '’ shows that the Board continued to determine the maximum prices 
chargeable by producers for sales in the United Kingdom of most iron and steel products (other than castings 
and forgings), and gives details of the four general determinations of maximum prices issued during the year. 
It seems that the raising of prices over the whole range of the industry’s products by an average of 74 per cent. 
was designed to cover an increase in costs of some £55 million, as well as an increase of approximately £10 
million a year in the provision for depreciation and obsolescence; this provision being necessitated by a reassess- 
ment of the probable effective life of plant and equipment ‘‘ in the light of the technical changes which have 
occurred or are in prospect.’’ The provision in 1957 for ‘* depreciation, obsolescence and profit before tax "’ 
remained at 14 per cent.; the same proportion as in previous years. 

It is of interest to note that if all existing plant had to be replaced today by new plant of the same output 
capacity, the cost at present day prices would be of the order of £1,600 million. It is the considered view of 
the Board that ‘‘ maximum prices should neither justify inefficient production nor discourage expansion and 
modernisation,’’ and they point out that current development needs and the practical means of satisfying them 
may lead to modifications of their price policy. 

Later this year, the Board intends to make a further appraisal of steel demand, carrying its inquiry forward 
at least into the middle 1960s. This is an investigation or valuation in which the iron and steel industry, Govern- 
ment departments and consumers’ organisations will take part, and one which will probably lead to a clearer 
view of the industry's longer term prospects. 
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ATOMS FOR 
PEACE being held in Geneva from September 


At the “* Atoms for Peace ” exhibition 
EXHIBITION Ist to 14th, a determined effort is 
being made to show the world what 
Britain has achieved in the field of nuclear engineering. 
About 80 British firms are occupying stands which cover 
a total area of 47,500 sq. ft.—almost a quarter of the total 
floor space of the exhibition hall. This space has been 
reserved by the Nuclear Energy Trade Associations’ 
Conference of Great Britain. The Conference is a 
combination of the seven trade associations which play 
a part in nuclear engineering. Of the 13 other countries 
taking part, the United States has the second largest 
display with 32,000 sq. ft. There are only 49 American 
exhibitors. French exhibitors also occupy a considerable 
amount of space, as do the exhibits from Germany, Italy 
and Sweden. Hungary has a display, but it appears that 
Russia is not taking part. The exhibition has been timed 
to coincide with the second international conference on 
the peaceful use of atomic energy—also being held in 
Geneva. More than 2,000 nuclear physicists from 80 
countries are attending. The cost of organising the 
British section, which is twice the size of its predecessor 
held in 1955, has been about £250,000. Another 
difference between the last and the present exhibition is 
that this year’s display will be more realistic than the 
first. In 1955, British nuclear endeavour had, apparently, 
little to show for itself, and still less to sell. Calder Hall 
had not been commissioned, and the nuclear power 
programme had not been announced in detail. Now, 
there are, of course, four nuclear power stations being 
built by civil organisations for the Electricity Authorities, 
while Calder Hall is two years old. The Atomic Energy 
Authority’s part in linking British industry with the 
government in nuclear affairs is also being demonstrated. 
As is well known, Britain believes in the gas-cooled 
graphite-moderated reactor, using natural uranium fuel, 
upon which her own £1,000 million atomic power 
programme is based. But this does not mean that 
research on other types of reactors has been neglected. 
Indeed, one of the British exhibits at Geneva is a model 
of a boiling water reactor ; another will deal with test 
plants for metal to steam heat transfer and design for a 
pressurised water reactor ; a third will feature the most 
advanced type of heavy water production plant. 


CONTROL OF We understand that a change in 
D.S.LR. organisation affecting two D.S.LR. 
PROGRAMMES laboratories has been approved by 
the Council for Scientific and Indus- 

trial Research. In order to replace the existing research 
boards, small committees, referred to as steering com- 
mittees, are being set-up to be responsible for the research 
programmes at the new Warren Spring Laboratory, 
Stevenage, and at the National Chemical Laboratory, 
Teddington. Formerly, the research boards were 
responsible to the research council, but there was not 
necessarily any common membership between the boards 





and the council, This will not be the case under the new 
arrangement. It is stated that each committee consists 
of four members besides the chairman, two of the 
members being drawn from industry and have experience 
of research management ; the other two are the secretary 
of the Department of Scientific and Industrial Research 
and the director of the laboratory concerned. The 
steering committee of the Warren Spring Laboratory 
operates under the chairmanship of Sir Harry Jephcott, 
and the members from industry are Dr. R. Holroyd and 
Mr. D. A. Oliver. The Chairman of the National 
Chemical Laboratory steering committee is Prof. C. E. H. 
Bawn, and the members from industry are Dr. F. Roffey 
and Mr. B. Topley. It appears that the committees are 
free to set-up specialised sub-committees as required, to 
advise on the different fields of research covered by the 
laboratories. 


THERMAL The Minister of Power has introduced 
INSULATION OF regulations under the Thermal In- 
INDUSTRIAL sulation (Industrial Buildings) Act, 
BUILDINGS 1957, prescribing a standard of 

insulation against the loss of heat 
from the roofs of new industrial buildings or extensions 
begun on or after January Ist, 1959. Some classes of 
buildings are, however, exempted. The standard of 
insulation has been chosen as that which, over industry 
as a whole, will secure worth-while fuel savings at 
reasonable cost. It can readily be achieved using materials 
and constructions widely available. In the case of most 
new industrial buildings, it is now generally accepted 
that the additional cost of insulation is offset in three or 
four years by the savings in fuel costs alone, and on these 
grounds it may well be more profitable in some buildings 
to aim at a better standard of insulation than that 
prescribed. The Regulations ‘‘ The Thermal Insulation 
(Industrial Buildings) Regulations 1958 (S.I. No. 1220/ 
1958)” also specify the kinds of materials which, if used 
to a substantial extent to achieve the standard of insula- 
tion, must either conform to a prescribed standard of 
resistance to the spread of flame or be used in such a 
way that they do not add to the risk of fire. An explana- 
tory memorandum for the technical guidance of those 
concerned in the administration and operation of the Act 
and Regulations has been prepared and is obtainable 
from H.M. Stationery Office. 


INDUSTRIAL FUEL The fifth Industrial Fuel Efficiency 
EFFICIENCY Exhibition will be opened at Olympia, 
EXHIBITION London, on Wednesday, September 
24th by Earl Attlee, K.G., O.M., 
C.H. Mr. Hector McNeil, President of the Institute of 
Fuel, will act as chairman at the inaugural luncheon, and 
Mr. C. M. Vignoles, managing director of Shell-Mex 
and B.P. Limited, will propose a vote of thanks to Earl 
Attlee. The theme of the exhibition will be “ Greater 
productivity at Lower Cost,” and a series of lectures 
which have been arranged by a committee convened by 
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The Institute of Fuel will be held in the conference hall 
at Olympia on the mornings of Thursday, September 
25th, Friday, September 26th, Tuesday, September 3oth, 
and Wednesday, October 1st. The lectures will deal 
with the economic application of fuel in all its aspects, 
while the implications of the Clean Air Act will be kept 
well in mind, throughout the programme. Nearly 170 
exhibitors will feature the full range of plant and equip- 
ment available to implement economies in the use of 
fuel, and will demonstrate the efficiency of operation 
from the actual fuel handling, to the combustion of fuel, 
instrumentation, and the insulation of the works or factory 
buildings. With the actual coming into force of the Clean 
Air Act, much of the equipment exhibited will obviously 
be of vital interest to those whose responsibility it is to 
conform to the regulations enforced by the Act. 


EXTENSION TO Sanction has been given by the 


BANKSIDE Minister of Power for the buildings 
POWER at Bankside ‘‘ B ” power station to be 
STATION extended, and plant installed to make 


the station double its present size. 
The new plant will comprise one 120-MW set which will 
be supplied with steam from one large oil-fired boiler 
unit. Associated plant will, of course, include extensions 
to the fuel-gas washing plant. The total installed gener- 
ating capacity in the station will thus amount to 240-MW. 
The old station—Bankside ‘‘ A,” with its cluster of 
short steel chimneys, and containing 15 small boilers 
having a total evaporative capacity of 850,000 Ib./hr. and 
generating plant totalling 79-MW capacity, is to be 
demolished. The first 60-MW set in Bankside “B” 
was commissioned in November, 1952, and the second 
and similar set in June, 1953. The construction of the 
new building extension will complete the design prepared 
some eleven years ago by Sir Giles Scott. When the 
new extension, occupying the eastern part of the site is 
completed, the main building will be 540-ft. long, 240-ft. 
wide, and about 9o0-ft. high. 
TRAINING IN 


A useful review of the methods of 


INSTRUMENT- training apprentices in the instrument 
ATION AND and control equipment manufacturing 
CONTROL industry has been prepared 


by Mr. W. Stainsby, B.Sc. (Hons.), 
A.M. Inst.C.E., A.M.I.Mech.E., education officer of 
Electroflo Meters Co. Ltd. (a member of the Elliott- 
Automation Group of Companies), and chairman of the 
education sub-committee of the British Industrial 
Measuring and Control Apparatus Manufacturers’ Associ- 
ation. ‘‘ Craft” apprentices usually recruited from 
secondary modern schools at the age of 15 to 16, pursue 
a training course covering five years, and which involves 
spending some time in all departments of the company. 
For six months of the first year, they study workshop 
training and theory at a local technical college, taking a 
course which offers exemption from the first year of the 
Intermediate examination of the City & Guilds Institute. 
After three years, the apprentice sits for the Intermediate 
examination of the Institute (in instrument maintenance) 
and, if successful, takes the Final examination of the 
City & Guilds Institute two years later. Theoretical 
training during the last four years of the apprenticeship 
is obtained by attendance at the local technical college 
for one day per week. Technical apprentices who wish 
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to become draughtsmen or contract engineers are recruited 
at 16 to 17 years of age, among boys who have obtained 
the requisite degree of proficiency in at least five subjects, 
including English, mathematics and physics. Some are 
also recruited from ‘‘ Craft ” apprentices who have shown 
the necessary ability to proceed beyond the City & Guilds 
examination, and some from secondary technical schools 
if recommended by the headmaster. They take a four- 
year sandwich course, taking the O.N.C. in mechanical 
or electrical engineering after two years, and the H.N.C. 
two years later. These apprentices attend Hendon 
technical college for two periods of eight weeks a year. 
** Technological ” apprentices are engaged at 18 or older 
and also undergo a four-year sandwich course. G.C.E. 
in five subjects, including mathematics and physics at 
advanced level, is required. A good proportion of them 
come from grammar or public schools, but some are 
recruited from technical apprentices who have done well 
in the O.N.C. examination. Six months of each year 
are spent at the Northampton college of advanced 
technology, where the apprentices sit for Dip. Tech. 
examinations in instrument technology or in other 
mechanical or electrical engineering subjects. 

** GARCKE "’ When last it was our pleasurable duty 
to acknowledge the receipt of a new 
volume of Garcke’s Manual of Electricity Supply we 
said that, like most other things with which we become 
familiar, we are liable to take it very much for granted, 
and somewhat inclined, therefore, to overlook the 
necessity of making sure that we have the latest edition. 
The metamorphic quality inherent in the electricity supply 
industry, once again manifested by organisational changes 
effected under the Electricity Act, 1957, gives point to 
the warning. A new edition of ‘‘ Garcke ”’—s5th vol. 
1957-58 Edition—which sets out in detail and explains 
these important changes in structure, purpose and per- 
sonnel, was published in the early part of last month and 
is a very welcome addition to our sources of reference. 
The “Manual” is, as most of our readers know, a com- 
prehensive record of electricity supply in Great Britain, 
Ireland, etc., and of the allied manufacturing industries. 
Statistical needs vary, of course, in different sections of 
the industry, but to all steam and electrical generation 
engineers, large sections of the work are of special value 
since much of the information given is not readily avail- 
able elsewhere. Authoritative details of the generating 
plant installed in every central electricity station in the 
country—and the plant to be installed in stations under 
construction or projected (including, of course, the 
nuclear power stations); the often required data of 
evaporative capacity and steam conditions (pressure and 
temperature) of boiler units, method of firing, coal and 
ash-handling plant, and numerous other relevant details 
are all recorded. Comparative tables of power station 
operating results, giving the running hours, electricity 
(kWh) sent out, fuel consumption and thermal efficiency 
supplement these engineering particulars. Other sections 
of the “ Manual” deal, in a similarly comprehensive 
manner, with electricity distribution and retail supply ; 
the manufacturing companies producing the plant and 
equipment required ; and last, but not least, a profession- 
ally biographical directory of executive personnel in all 
branches of the Industry. ‘‘ Garcke’s Manual ” (800 
pages), is published by Electrical Press Ltd. Price £4 net. 
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More Irish Peat for Power 





ERBANE Power Station of the Irish Electricity 
Supply Board, which is to be formally opened on 
September 15th, is of particular interest in that it 

is the only station of any appreciable size in Western 
Europe in which the fuel used is milled peat. Hitherto, 
milled peat has been used in Ireland only for the 
manufacture of briquettes ; and not for any large-scale 
production of steam. In fact, the only available inform- 
ation on the firing of milled or pulverised peat for steam- 
generating purposes concerned numerous installations 
in Russia where the technique had been applied for 
some few years. 

The Irish Electricity Supply Board at present operates 
two power stations in which the boilers are fired with 
sod peat. These are the 30-MW station at Portarlington, 
which was commissioned in January, 1950, and the 
40-MW plant at Allenwood which was commissioned in 
January, 1952. ‘These two stations were described in 
the June, 1950, and August, 1952, issues respectively of 
this journal. The boilers at each of these two stations 
(three at the former, and four at the latter) were supplied 
by Babcock & Wilcox Ltd., the individual capacity of 
each unit being 125,000 lb./hr. All the boilers are fitted 
with chain-grate stokers. The fuel as delivered at these 
two stations consists principally of irregularly-shaped 
sods of peat of average dimensions 8 in. by 3 in. by 3 in., 
cut from peat bogs adjoining the stations. Considerable 
variation in size is experienced, however, from sods 
18 in. in length, down to fires which will pass } in. 
mesh. It is obvious that a fuel with such a very extensive 
size-range introduces great difficulties in effecting 
efficient combustion. For example, the time taken for 
a sod 12 in. by 3 in. by 3 in. to burn is so much in 
excess of that for a } in. particle that the maintenance 
The illustration at the top of this page is an aerial view of Ferbane 


Power Station (Co. Offaly), which has been erected on a 48-acre 
site on the left bank of Silver River, a tributary of the River Brosna. 


of a uniform fire-bed is a very difficult matter. Moreover, 
segregation cannot be avoided, and thus the tendency 
towards ragged fires is increased. At the same time, it 
must not be concluded that the burning of sod peat on 
chain-grate stokers has been entirely unsuccessful, 
although the firing of sods on a chain-grate stoker limits 
the available boiler size to about 200,000 Ib./hr., if 
grate sizes are not to become unwieldy. Another 
important factor is that the large labour requirement of 
the peat-winning methods at present employed makes it 
an unnecessarily expensive fuel. 

It is for these reasons that the development of pulver- 
ised-peat-fired boilers was given close attention by the 
Electricity Supply Board. Owing to the highly mech- 
anised nature of the winning process, milled peat can be 
produced at a relatively economic cost. The moisture 
content of the fuel varies between 40 and 65 per cent., 
with an average value of about 55 per cent. In size, it is 
much more uniform than sod peat—the range being 
4 in. to zero. Two possible methods of using milled peat 
present themselves, viz. direct firing in a cyclone com- 
bustion chamber, or grinding and firing in pulverised 
form. 

The Electricity Board decided to investigate the latter 
method and, as no experience was available outside 
Russia on the pulverising of the fuel, the techniques 
developed in Germany for the p.f. firing of brown coal 
were examined with a view to adapting them to peat. 
Samples of Irish peat were sent to Germany for grinding 
tests on two different types of mill—a Kraemer type 
impact mill and a ring-and-roller mill. The former 
was found to be the more easily adaptable to the require- 
ments of peat, and produced pulverised fuel of a fineness 
of 60 per cent. through a 170 mesh B.S. sieve. 

The energy consumption for the actual pulverising 
process was found to vary considerably with the quality 
of peat ; the average being approximately 15 kWh per 
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ton for peat having a moisture content of 55 per cent. 
One of the problems encountered was the presence of 
fibrous matter which displayed a strong resistance to 
reduction in an impact-type mill. This fibrous matter 
appears as a collection of fine hairs in the screen residue. 
It was, however, considered that if sufficient flame path 
was provided in the boiler furnace, these fibrous particles 
can be burnt satisfactorily. 

It was established during experiments carried out, that 
the danger of explosion from a pulverised-peat/air 
mixture is much higher than with a lower-volatile fuel 
such as coal. The danger zone was found to commence 
when the mill outlet temperature exceeded 200 deg. F. 
In view of this, flue gases instead of air are, it appears, 
generally utilised as the drying medium in the mills. 
Even where air is admitted as a tempering medium, care 
must be taken to see that the amount of air is controlled 
to maintain a CO, value of the mixture in excess of 7 
per cent. But it was quite clear from the start that 
travelling-grate stokers would be quite unsuitable for 
this fine grade, fibrous fuel with high moisture content. 

In view of the fact that milled-peat-burning installations 
had not, up to that time, been constructed in Western 
Europe, and that the only information concerning such 
plants that had been commissioned in Russia was very 
limited, the Irish Authorities considered it only natural 
to consult various German firms who had experience in 
the construction and operation of boiler plant of up to 
450,000 Ib./hr. capacity, and utilising brown coal as fuel. 


Ferbane boilers 

In due course, negotiations were finally followed up 
by the E.S.B. ordering three boiler units, each of 
220,000 Ib./hr. capacity for P.F. firing of milled peat, 
and for installation at Ferbane. One of these boilers was 
ordered Vereinigte Kesselwerke AG., Dus- 
seldorf (No. 1 boiler)|, No. 2 boiler from 
Deutsche Babcock & Wilcox, Oberhausen, 
and No. 3 boiler from Walther & Cie., 
Cologne. These three boilers are not 
identical, each firm having been given a free 
hand in the detail design of both the unit 
and its associated firing equipment. Only 
the maximum capacity and the overall 
dimensions of the boilers are the same in 
each case. The working pressure for each 
boiler is 425 lb./sq. in. and the final tem- 
perature at the superheater outlet 825 deg. F. 


Fig. |. The two peat wagon tipplers of the rotary 
type, each being capable of dealing with fifty 
54-ton wagons per hour. 


For No. 1 boiler, which is a V.K.W. vertical-tube unit, 
the furnace is fed by four Kraemer hammer mills, each of 
approx. 8 tons/hr. capacity. The mills are equipped with 
flue-gas re-circulation, each unit operating in conjunction 
with one burner arranged for corner firing. This type 
of mill was decided upon by the boiler manufacturers 
following pulverising tests with Irish peat in both a 
Kraemer mill, in which disintegration is mainly effected 
by impact, and in a ring-and-roller mill where it is 
effected by friction. After preliminary tests had proved 
that various grades of Irish milled-peat could be pul- 
verised in the Kraemer mill to combustible peat powder, 






283 


further tests were carried out to determine the power 
consumption (kWh/ton) for pulverising, and its depend- 
ence upon (a) the different components to be incorporated 
into the mill housing ; (b) the degrees of fineness of the 
pulverised peat ; and (c) the circumferential speed of the 
beaters. 

Fibrous peat (poor quality) is very much more difficult 
to pulverise than good quality peat (which is somewhat 
similar in appearance to brown coal). The peat fibre is 
retained to the last and appears in the sieve analysis of 
the powder as a fine hair web on the residue. It proved 
to be quite uneconomical to return these fibres for re- 
peated regrinding in the grinding space through a classifier. 
It was, therefore, considered that the proper solution 
would be to design the furnace in such a way that the 
fibre would burn out even if incompletely ground. 

In No. 1 boiler the combustion chamber is divided by 
a partition wall into primary and secondary sections in 
order to obtain as high a heat release ratio per sectional 
area as possible, and by this means to obtain a maximum 
heat release in a minimum space, and a comparatively 
low radiation. The comparatively small cross-sectional 
area of the two chambers enables the flame core to be 
well provided with combustion air. By arranging the 
burners near the top of the primary combustion chambers, 
a U-shaped flame path is obtained. This results in a 
fairly long flame—a very welcome feature in view of the 
high volatile content of the peat. 

The Babcock & Wilcox boiler (No. 2 unit) also has its 
furnace arranged for corner firing, with one Babcock 
H.G.S. mill outside each corner of the high combustion 
chamber, and with provision for resuction of flue gas for 
predrying in the mills. The water-cooled furnace walls 
in the vicinity of the burners have studded tubes for a 
height of about 12-ft., covered with plastic refractory, 


7% 


“le * 


forming a so-called ignition belt in order to ensure good 
combustion conditions with low-grade peat, especially 
when operating under partial or low-load conditions. 
The take off of the resuction ducts (one for each mill) is 
at the top of the combustion chamber, before the gases 
enter the convection heating surface. The fuel is fed 
into the top of the resuction ducts, and a certain amount 
of predrying takes place in these ducts before the fuel 
enters the mill. 

The Babcock H.G.S. mill is a combination of beater 
and fan mill :— the hot gases enter the mill together 
with the fuel tangentially in the beater section where the 
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main milling is effected. The milled fuel is then sucked 
over by the heavy exhaust fan which is mounted on the 
common shaft. The exhaust fan blows fuel and gases 
into the classifier, where the coarser particles are separated 
from the dust and are brought back to the beater section 
for further milling. The classifier is of comparatively 
simple design with three specially shaped, adjustable 
dampers with which the grade of fineness can be con- 
trolled. In effect, the H.G.S. Mill is a further develop- 
ment of the well-known, Kramer Mill ; but whereas the 
Kramer Mill only consists of a shaft with beaters and has 
lower suction power, the H.G.S. Mill, with its integral 
exhaust fan, ensures sufficient suction, even after a 
considerable amount of wear has occurred, and is, there- 
fore, able to fulfil the predrying performance at any time. 

The B. & W. boiler (No. 2 unit) incorporates a two- 
stage tubular-type air-heater which is designed to give 
an air outlet temperature of 660 deg. F. Boiler No. 3 
which was manufactured by Walther & Cie, Cologne, is 
fired by four Keller hammer mills each of 12} tons/hr. 
capacity. The mills on each boiler are, however, driven 
by motors of b.h.p. ranging from 270/300. This boiler 
is of the vertical-tube radiant type, the general arrange- 
ment being shown in outline in Fig. 4. 

















As previously mentioned in these notes, the three 
boilers are not identical in detail design, although the 
overall dimensions are the same in each case, as is the 
maximum capacity, viz. 220,000 lb./hr. The following 
particulars, which apply in a general way to each unit, 
are actual particulars of the Walther boiler (No. 3 unit). 









Heating surface—boiler (sq. ft.) 9,038 
o »» —superheater (sq. ft.) 10,275 
os »  —economiser (sq. ft.) 13,180 
- 5» —air-heater (sq. ft.) 55,620 
Feedwater inlet temperature (deg. F.) .. 290 
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Gas temperature (boiler exit) (deg. F.) .. 340 i 
Air heater outlet temperature (deg. F.) 680 \ 
Furnace heat release (B.Th.U./cu. ft.) 16,000 & 


In the case of each boiler, oil-burners are provided for 
lighting-up purposes, and for bringing the boiler up to 
pressure. There are four oil-burners for each furnace, 
and they are located immediately above the peat burners. 
As soon as furnace gas temperatures reach the requisite 
figure, grinding and firing of the peat commences. The 
moisture content of the peat entering the furnaces ranges 
between 20 and 25 per cent. 

Two forced-draught and two induced-draught fans are 
provided for each boiler, all fans being of German 
manufacture. The F.D. fans are driven by 270 b.h.p., 
and I.D. fans by 230 b.h.p. motors. 

The outlet gases from each boiler are discharged to an 
individual mild-steel self-supporting chimney, 165-ft. 
high by 9-ft. 6-in. diam. Each chimney is gunite lined. 

For the Walther boiler (No. 3) the mills are arranged 
at the corners of the furnace with their flue-gas recir- 
culating ducts, each mill discharging into a corner 
burner. After the gases leave the furnace they pass 
through what is referred to as a radiation flue with a 
hopper for dust collection. A tube-screen follows, then 
the vertical and horizontal banks of superheater tubes, a 
tubular-type economiser, a high temperature air-heater, 
the low temperature economiser and finally the remaining 
section of the air-heater. if 
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Fuel handling a 

The peat is collected or harvested from the bog by 
machines which virtually scrape the peat from the surface. 
The actual depth of each scraping is about $ in. and is 
continued right across the bog for a distance of perhaps 
Fig. 2 (left). Revers- 
ible twin-belt shuttle 
type conveyors feed- 
ing peat to the 250- 
ton boiler bunkers. 








Fig. 3 (right). In- 
terior of one of the 
250-ton bunkers 
showing vertical wall 
of milled peat. 
1} miles. The depth of peat removed by a series of 
scraping actions in one season (approximately April to 
September) is about 1 ft. Peat is loaded into narrow- 
gauge rail wagons, each of 21 cu. yd. (approx. 5} tons) 
capacity, made up into a train, and hauled by a Ruston 
Diesel locomotive from the bog to the tippler house at 
the power station. There are two tipplers of the rotary 
type, each tippler being capable of dealing with about 
50 wagons per hour. From the tippler house various 
conveyor belt systems are provided ; viz. two to the 
boiler bunkers, one to the storage area, and one recovery 
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conveyor from the storage area. The capacity per hour 
of each belt is 260 tons, and belt-type weighers are 
provided for measuring fuel quantity. Furthermore, 
automatic gear is provided for taking samples, quartering 
and returning rejected fuel. 
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Fig. 4. Outline arrangement of 220,000 /b./hr. boiler (No. 3 unit) 
supplied by Walther & Cie, Cologne. 


The fuel-handling plant, supplied by Maschinenfabrik, 
Germany, was designed to be capable of serving a plant 
of 100-MW capacity, and thus it is able to deal with the 
fuel requirements for any further extensions to the boiler 
plant. The capacity of each boiler bunker is 250 tons, 
each bunker being divided into four sections or divisions 
—with each division serving one pulverising mill. Fuel 
is delivered to each division by overhead reversible twin- 
belt shuttle conveyors. It will be appreciated that the 
discharging of the fibrous type of milled peat from the 
bunkers can be very difficult ; particularly if the peat is 
very moist. In view of this, a considerable amount of 
care had to be exercised in the actual design of the bunkers 
—especially as regards the angle of slope of the bunker 
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sides, in order to prevent bridging of the peat over the 
bottom outlet. A view looking into one of the bunkers 
is shown in Fig. 3. This shows a vertical wall of peat 
which maintains its shape and avoids collapse owing to 
spikes being fitted over half the outlet at the bottom of 
the bunker. An approximate average fuel analysis is :-— 


Moisture (per cent.) .. ia 55 
Ash ae ae id "+ 2 
Volatiles Seis ia a A 30 
Fixed Carbon ,,_ ,, its vs 13 


The net calorific value of 1 lb. of peat having a moisture 
content of 55 per cent. is 3,300 B.Th.Us, while the 
average weight of the milled peat is 19 lb./cu. ft. The 
average amount of fuel fired per boiler per hour at 
C.M.R. is 38 tons. 

One control panel is provided for each boiler—the panel 
for No. 1 unit is shown in Fig. 7. Among the instru- 
ments provided are Bailey steam and water flow-meters 
supplied by Bailey Meters & Controls Ltd. The draught 
in the boiler furnaces is controlled automatically by 
Askania regulators. 

The whole of the high-pressure and low-pressure 
pipework was supplied by Babcock & Wilcox Ltd., 
London. The.main steam piping is of course arranged 
for the unit system of operation, with each boiler 
connected direct to its associated turbine, and without any 
crossover connections. The system of feed piping is, of 
course, also unitised. All high-pressure pipework is 
constructed from hot-finished solid-drawn mild steel in 
accordance with B.S. 806. The pipe-to-pipe joints in 
the main steam ranges are butt-welded, and tested by 
the magnetic method in accordance with the latest 
practice. The low-pressure piping included that for the 
condensate, feed suction, make-up water and other 
normal turbine services. 






Fig. 6 (above). Interior view of pulverising 
mill showing arrangement of beaters. 


Fig. S (left). View at firing-floor level of No. 2 
boiler which was supplied by Babcock & 
Wilcox, Oberhausen. 
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Turbo-alternator plant 

The three boilers and the three turbo-alternators operate 
on the unit system, and as will be seen from Fig. 9, the 
three 20-MW machines are installed side-by-side in the 
spacious and well-arranged turbine house. The machines 
which were supplied by Brown-Boveri, Baden, are of the 
impulse-reaction type, and they operate at a speed of 
3,000 r.p.m. The steam inlet pressure is 400 lb./sq. in., 
and the inlet temperature 800 deg. F. There are three 
feed-heaters designed to give a final feedwater temperature 
of 290 deg. F. 





The condensers, also of Brown-Boveri manufacture, 
each have cooling surface of 24,600 sq. ft., and a capacity 
of 18,400 gal./min., with a cooling water temperature of 
70 deg. F. Vacuum at 18-MW output is 1.41 in. Hg. 
Alternator output is 25 MVA, voltage 10,500, and the 
exciter output 62-kW. There are four feed-pumps, viz. 
one electrically-driven pump per unit, and one steam- 
driven pump common to the three units. All four pumps 
were supplied by Mather & Platt Ltd., Manchester. The 
electrically-driven pumps are ‘‘Plurovane”’ pumps 
designed for a maximum capacity of 521 g.p.m. (300,000 
Ib./hr.) at a temperature of 212 deg. F. and a delivery 
pressure of 690 Ib./sq. in. They are driven by 3-phase, 
50 c/s, 3,300 V, direct-on started Mather & Platt motors 
at 3,000/2,930 r.p.m. The steam-driven pump is also 
a ** Plurovane ”’ unit of similar capacity to the electrically- 
driven pumps, but driven by a No. 2 Mather & Platt 
steam turbine of 410 b.h.p., at a speed of 3,800 r.p.m. 

Cooling water is supplied jointly from the adjacent 
Silver River or from the two cooling 
towers. The latter are of the hyperbolic 
reinforced-concrete type, 266 ft. high and 
185 diam. at the base. Temperature of 
water supply to these cooling towers is 
82.5 deg. F. and that of the water leaving 
the towers 70 deg. F. 

Wallace & Tiernan automatic inter- 
mittent chlorination plant is installed for 
treatment of the cooling water, in order to 
eliminate slime fouling of the condensers, 
thereby ensuring maintenance of optimum 
heat transfer across the tubes and obviating 
the need for periodic shut-down for 
manual cleaning. 


Fig. 9. 


The three 20-MW Brown-Boveri turbo- 
alternators in the turbine house. 
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Water treatment plant 

The complete water treatment plant was installed by 
United Filters & Engineering Ltd., Putney, London. 
Water is taken from the Silver River and used for all 
purposes at the rate of 305,000 gal./hr. The portion 
required for cooling purposes (300,000 gal./hr.) is 
chlorinated continuously and dosed with Calgon. The 
remainder is used for general purposes, including domestic 
supply, and for the make-up supply to the evaporators. 
This portion is softened by lime treatment to a low tem- 
porary hardness figure, filtered and stabilised automatic- 
ally to constant pH and alkalinity conditions by a selective 
hydrogen-ion process. In this process, a stabilising unit 
similar to a cation exchanger is used, which, after com- 
plete cation exhaustion by the use of hard water, is 
partially regenerated with acid. The filtered and unstable 
Fig. 7 (left). Con- 
trol panel for No. 

| boiler. 








Fig. 8 (right). 
Control panel for 
outside auxiliaries 
including peat- 


handling plant, a 
chlorination plant : ; 
and circulating- «ote pill 


water pumps. 


water from the lime softener passes through this unit 
and although the water usually contains some free lime 
as well as normal carbonate, it issues from the stabiliser 
with pH value of 7.0, and alkalinity of 15 ppm. No 
base-exchange takes place, and no salts are substituted 
for the free lime and carbonate removed. The permanent 
hardness is not affected and this, together with the 
residual temporary hardness (15 ppm), is removed by 
normal base-exchange process. The small amount of 
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stabilised water required for domestic use is chlorinated. 
The make-up for the evaporators is taken from the 
balance of stabilised water. After base-exchange soften- 
ing, the stabilised water is perfectly satisfactory as 
normal make-up for the evaporators, or for making good 
any deficiency in evaporator capacity which might arise. 
The usual slug feeders and chemical dosing pumps are 
installed for pH correction, oxygen scavenging and 
phosphate dosing. 


Electrical equipment 

The alternators feed directly to generator transformers, 
stepping up the output to 110 kV. These transformers, 
together with the main switchgear, are located in a 





compound at a corner of the station site, and in 
front of the turbine house. The voltage ratio 
of the main transformers is 10.5/110 kV, and 
the rating 25-MVA. The voltage ratio of the 
auxiliary transformers is 10 kV/380 V, and the 
rating 1 MVA. Station output is fed to the 
distribution system over wood pole lines with 
S.C.A. conductors and glass insulators at 
110 kV, via Athlone and Portlaoise. 

The main 110-kV air-blast switchgear has a 
rupturing capacity of 2,500 MVA, and the 
10-kV switchgear a rupturing capacity of 400 
MVA. 

The station control room equipment com- 
prises the usual generator controls and 
instruments mounted on a curved control 
desk, the auxiliary indicating and recording 
instruments on vertical panels, with the generator 
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and transformer relays arranged in a separate section. 
An adjoining room houses H.F. equipment for commun- 
ication with the central load despatch office. 

Records show, that for the year ended March 31st, 
the number of kWh sent out from Ferbane was 
123.0 million and the plant load factor was 35.7 per cent. 
The total amount of fuel used was milled peat (average 
moisture content §§ per cent.) 235,000 tons, and oil 
1,300 tons. Total fuel cost amounted to £293,788, with 
a fuel cost per kWh sent out of 0.573 pence. The total 
cost per kWh sent out was 1.243 pence. It is interesting 
to note that the peat-fired stations of the Eire Electricity 
Supply Board accounted for 29 per cent. of the total 
electricity generated, including 7 per cent. produced in 
milled peat stations. Of the remainder, 
hydro-electric stations were responsible 
for 40 per cent. of the output, and oil or 
coal-fired stations for 31 per cent. The 
Ferbane Station was designed by the 
engineering staff of the Eire Electricity 
Supply Board, and on the basis of a con- 
sumption of 500,000 tons of milled peat 
per annum, it will produce approximately 
180 million kWh each year. Our acknow- 
ledgments are due to the chief engineer of 
the Board for granting facilities to enable 
us to visit this interesting station, and for 
permission to publish this description. 


Fig. 10, Part of the ion-exchange section of the 
water-treatment plant. 
Fig. ||. Station main contro! room from which 
direct telephone contact with all the Board's other 
main stations is available. 





TILBURY POWER STATION 

In the illustrated description of Tilbury Power Station which 
was published in the July issue of this journal, we omitted to 
make reference to the fact that the main thermal insulation 
work for the ducting of boiler walls was carried out by the 
Cape Asbestos Co. Ltd., using asbestos materials of their own 
manufacture. Some 70,000 sq. ft. of ducting was insulated on 
each of the six John Thompson boilers—inert gas ducting, gas 
duct main and by-pass boiler, the main flue, air-ducts, fans, 
air-heaters, grit-arrestor plant, hoppers, etc. ‘‘ Caposite”’ 
moulded amosite asbestos blocks were used for indoor work, 
securely wired in position, reinforced with wire netting and 
supercoated with “‘ Caposil’’ hard-setting cement. A similar 
specification applied to outdoor work weatherproofed with 





Aquaseal 1081 weatherproofing composition. Each of the 
six boilers—25,000 sq. ft. per boiler—was insulated with 
“ Caposil ’’ H.T. blocks and/or “ Caposite ’’ blocks reinforced 
with wire-netting supercoated with }-in. “‘ Caposil’’ hard- 
setting composition. Altogether an area of 570,000 sq. ft. of 
ducting and boiler walls was insulated by The Cape Asbestos 
Company. “ Caposite’’ blocks are manufactured at Cape’s 
Barking Works from amosite asbestos mined at the company’s 
South African asbestos mines. Cape Asbestos claim to be the 
world’s largest producers of amosite asbestos. The company has 
recently been awarded the contract for the thermal insulation 
of numerous items of plant at Berkeley Nuclear Power Station. 
This work will be carried out in “‘ Caposite’’ and “ Rocksil,”’ 
also manufactured by the Cape Asbestos Co., Ltd. 


E 
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Atomic Energy Authority Annual Report 


HE fourth annual report of the United Kingdom 
T Atomic Energy Authority was presented to 
Parliament on July 24th, 1958. It covered the 

year ended March 31st, 1958, and indicated that the main 
work of the Authority continued to be the fulfilment of 
defence commitments, research and development on the 
civil applications of nuclear energy, consultancy service 
to the electricity authorities and collaboration with 
industry in connection with the nuclear power programme. 
At Harwell during the year, the zero energy thermo- 
nuclear assembly Zeta started to operate (see ENGIN- 
EERING AND BOILER House Review, March, 1958). In 
connection with the Zeta experiment it was stated at a 
recent Press conference to introduce the annual report, 
that the original apparatus has been dismantled for 
modification. A form known as Zeta 1A will be erected 
within the next few months, incorporating a few relatively 
minor changes. Zeta 1B, which is to pass higher currents 
and, it is hoped, attain temperatures around 10’ deg. C., 





(Above). Recent view of Calder Hall showing 
both *‘A’”’ and **B"’ sections—the fatter 
nearing completion. 


(Right). Chapel Cross, near Annan, is almost 
an exact duplicate of Calder Hall, and here 
the first reactor is now almost complete. 


should be ready early in 1959. The design of Zeta II 
has just been started, and this device is to be much 
larger in conception than its forerunners, although no 
prediction of performance is as yet possible. The 
machine is to be installed either at Harwell or at the new 
establishment at Winfrith Heath, Dorset, construction 
of which commenced towards the end of the year. Also 
at Harwell, the materials-testing reactor, Pluto, became 
critical on October 25th, 1957 ; the zero energy reactor 
Neptune started working on November 7th, 1957 ; and 
a large installation for remotely handling irradiated fuel 
elements at very high activities has been brought into 
use in connection with the study of irradiation effects. 
Other activities reported are the fact that the third 
reactor at Calder Hall became critical on March 12th, 
1958, and that good progress was made on the construc- 
tion of the fast reactor and the materials-testing reactor 
at Dounreay (Caithness). 

The construction by industry of the first four nuclear 
power stations—three for the 
Central Electricity Generating 
Board and one for the South of 
Scotland Electricity Board—pro- 
ceeded during the year, and an 
application by the C.E.G.B. to site 
a further station at Trawsfynydd 
was under consideration by the 
Minister of Power at the end of 
the period. The Chancellor of the 
Exchequer informed the House of 
Commons on October 29th, 1957, 
that, as part of the Government’s 
review of capital expenditure, the 
nuclear power programme would 
be rephased, and this now provides 
for the installation of 5,000 to 
6,000-MW of capacity by the end 
of 1966. 

Sir Christopher Hinton resigned 
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from the Authority on August 31st, 1957, on his appoint- 
ment as chairman of the Central Electricity Generating 
Board, and Sir William Cook was appointed for a term 
of five years, as Member for Engineering and Production, 
with effect from February 17th, 1958. Early in 1958, 
alterations in the structure of the Authority were put in 
hand with the object of relieving the full-time technical 
members from executive duties. Sir Leonard Owen 






(Above). The Dounreay materials-testing reactor 
now nearing completion. 


(Right). Model of the advanced gas-cooled reactor, 
the building of which is expected to commence 
shortly, if planning permission is granted. 
retained executive charge of the establishments of the 
Industrial Group ; Dr. B. F. J. Schonland was appointed 
director of the Atomic Energy Research Establishment ; 
and Sir William Penney continues as director of the 
Atomic Weapons Research Establishment, pending a 
new appointment to that post. The total number of staff 
employed by the Authority increased from 27,290 on 
April 1st, 1957, to 30,341 on March 31st, 1958. The total 
non-industrial staff rose from 12,630 to 14,481 and 

industrial employees from 14,660 to 15,860. 


Reactors in being or under construction 

Until the accident on October toth, 1957, the two piles 
at Windscale had operated normally and in accordance 
with the programme. Following the accident to No. 1 
pile (see ENGINEERING AND BOILER House REVIEW, 
December, 1957), No. 2 pile was shut down on October 
18th, and was not restarted until the Technical Evaluation 
Committee, under the chairmanship of Sir Alexander 
Fleck, had reported on the conditions to be complied 
with in operation. 

At Calder Hall ‘‘ A,” No. 1 reactor was completely 
discharged in April, 1957, and the “‘ gags,”” which control 
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the flow of coolant gas through each individual channel, 
were adjusted to bring temperatures into line with design. 
On restarting, a heat output of 180-MW was achieved 
with an electrical output of 42-MW. In August, some 
experimental cartridges were discharged and the oppor- 
tunity was taken to make adjustments, including the 
loading of some channels with absorber. As a result, the 
heat output was increased to 200-MW with an electrical 
output of 45-MW, and this has been maintained. 
Electricity exported from Calder Hall during the 
period under review amounted to 438,797,000 
units. Construction work at Calder Hall “ B” 
progressed satisfactorily during the year and 
No. 3 reactor, together with two turbo-alterna- 
tors, was handed over to the Operations Branch 
in February. The reactor became critical on 
March 12th, 1958. Construction of No. 4 
reactor was virtually complete at the end of the 
period. At Chapel Cross, some of the ancillary 
buildings had been completed by March 31st, 
1958. The first reactor, due to be handed over 
in September, 1958, had reached the final stages 
in equipping the pressure vessel circuits and 
other mechanical and electrical installations. 
Building and civil engineering work on the 
second reactor were well advanced. The 





ska =! 
pressure vessel had been stress-relieved and pressure- 
tested, and the four heat-exchangers had been lifted into 
position. On the third reactor, the stage of stress-relieving 
the pressure vessel had been reached, and the biological 
shield walls of the fourth reactor were complete. Stag- 
gering of construction enabled the same heavy lifting 
equipment to be used for each reactor in turn, and 
installation of the last pressure vessel was going ahead 
at the end of the period. The turbine hall and control 
building were virtually complete ; the first turbo-alternator 
and dump condenser had been installed. 

Referring to experimental reactors the report states 
that the diversion of effort necessitated by the Windscale 
accident, together with certain modifications to equipment 
within the biological shield, has caused some delay in 
the completion of the fast-breeder reactor at Dounreay, 
but all the civil engineering work, and the major 
mechanical construction in the reactor building were 
completed within the period. The steel containing 
sphere, 135-ft. in diam., was successfully pressure-tested. 
The heat-exchanger equipment was complete, and had 
been tested ; but the date when the fast reactor will 
become critical has been postponed for several months. 
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The gas-cooled, graphite-moderated reactor for power 
production is being further developed by the industrial 
consortia, but the use of uranium metal rods and magne- 
sium cans imposes definite limits om the operating 
temperature. Higher temperatures are needed to get a 
further large increase in efficiency, and it is suggested 
that these can be achieved by replacing the uranium 
metal by a ceramic compound, and by replacing mag- 
nesium as the canning material by some other metal, 
such as beryllium. This represents such a major change 
in design that it is considered desirable to develop the 
new technologies involved by building a prototype 
reactor, and the planning of this project started in 
September, 1957. The objective is the design, construc- 
tion and operation of a carbon dioxide-cooled, graphite- 
moderated reactor experiment operating at a temperature 
intermediate between the improved Calder Hall type of 
reactor, and the high-temperature, gas-cooled reactor 
system. The present intention is to use beryllium-clad 
uranium oxide as fuel, but the reactor will be designed 
in a way that permits alternative forms of high-tem- 
perature fuel to be tested on a large scale. The uranium 
oxide will be enriched to about twice the normal con- 
centration of uranium-235, which should permit higher 
burn-ups to offset the greater initial cost. It is proposed 
to site the reactor at an existing establishment, and work 
is expected to start in the third quarter of 1958. The 
reactor should be in operation by mid-1961. 


Reactor research programme 

A primary objective of the Authority during the 1960’s 
will be to realise the maximum development potentialities 
of the gas-cooled, graphite-moderated reactor system. 
Experience in the operation of the Calder Hall reactors, 
and the advances marked by the designs of successive 
commercial power stations, have demonstrated that this 
successful system is capable of still further development. 
In parallel with this work, the Authority are continuing 
to study the development of other systems which might 
be employed in succession to, or alongside, the latest 
reactors of the gas-cooled system. By the 1970’s, work 
on the fast-breeder reactor system may have reached a 
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stage at which commercial power stations can be built. 
Another system with a long-term development possi- 
bility, the high-temperature gas-cooled reactor, is 
receiving detailed consideration as a potential large-scale 
nuclear power station reactor. Research work aimed at 
producing energy from controlled thermonuclear reactions 
has made good progress, but the prospects of commercial 
exploitation are necessarily long-term. It is impossible 
yet to suggest when a contribution to power supplies 
from this source can be expected. 

Apart from the advanced gas-cooled reactor, it is 
suggested that the best possible alternative system for 
the commercial nuclear power station in the late 1960’s 
may well be a heavy-water-moderated reactor. This 
conclusion has been reached in the course of feasibility 
studies of this class of system for small land-based power 
stations and for ship propulsion. The reactor does not 
necessarily require a containment vessel capable of 
withstanding a high pressure, and a design requiring 
only a low enrichment of the uranium fuel may be 
possible. It may also be suitable for a plutonium recycle 
fuel scheme in which the fuel fed is natural uranium. 
At present the main emphasis of the study is on the 
engineering aspects, and is concerned with such matters 
as header design, cooling of the heavy water moderator 
and its thermal insulation from the hot coolant gas, and 
studies in heat transfer. If satisfactory design can be 
evolved the first commercial station might be com- 
missioned in the late 1960s. 

The Authority has also considered other reactor 
systems which might be developed. The homogeneous 
aqueous system raises chemical engineering problems, 
especially of corrosion and maintenance, which would 
involve a long development programme. Study of the 
technology of fluid metal fuelled systems has shown 
similar problems of corrosion and maintenance. Study 
of these systems has shown that there is little prospect 
of their being developed for commercial use in the U.K. 
unless substantial technical and financial resources are 
diverted from the other objectives of the Authority. 

Copies of the report may be obtained from H.M. 
Stationery Office, price 4s. 6d. 





REPAIR TO A COAL PULVERISING MILL CYLINDER 
A contract recently awarded to Metalock (Britain) Ltd. 
covered the repair of a coal pulverising mill cylinder, at the 
Taylor’s Lane generating station, Willesden, of the Central 
Electricity Generating Board. The station has an output 
capacity of 70-MW, and the plant installed in No. 1 boiler 
house comprises two International Combustion Ltd. 
“ Cantieny’’ boilers with a total evaporative capacity of 
_— Ib./hr., and three John Thompson Ltd. “ La Mont’”’ 
ilers with a total evaporative capacity of 450,000 lb./hr. 
These units operate at 1,400 Ib./sq. in. and 960 deg. F., from 
feedwater at 360 deg. F., and supply steam to two 30-MW 
turbo-alternator sets, one supplied by Metropolitan-Vickers 
Electrical Co. Ltd., and one by The English Electric Co. Ltd. 
The plant installed in No. 2 boiler house, and which supplies 
steam to an 11.5-MW Brush-Ljungstrém turbo-alternator, 
comprises two Babcock & Wilcox Ltd. water-tube boilers, 
with a total evaporative capacity of 130,000 lb./hr., which 
operate at 195 lb./sq. in. and 640 deg. F., from feedwater at 
140 deg. F. ¢ Babcock and Wilcox boilers are each served 
by two 2}-ton/hr. capacity Fuller-Bonnet pulverising mills. 
It was the cylinder of one of these which developed a fracture 
running approximately one half of its length, and the repair 
was made using the Metalock “ cold”’ process. To hold the 
parts in position while repairs were being effected clamps were 
jlaced from end to end of the casing, and a series of parallel 
fas drawn across the fracture to position metal “ stitches.”’ 


Along the line of each stitch was drilled a number of holes, 
and with a gun tool a narrow channel was cut between the 
adjacent holes in each stitch, the width of the channel being 
considerably less than the diameter of each hole. Into each 
channel was driven a succession of Metalock “‘ keys,’’ each 
being made from a specially prepared, highly ductile alloy of 
high tensile strength, with a temperature coefficient similar to 
that of the parent metal, and shaped to fit the cavity exactly. 
After driving the keys into position with a pneumatic hammer 
they were subsequently peened to integrate them with the 
metal on either side of the fracture. Additional strength was 
imparted to the repair by the “ Metalace”’ process, which 
consists of drilling a series of holes along the actual line of 
the fracture, the holes then being tapped to receive studs of 
the same metallurgical characteristics as the keys. This 
process of inserting studs along the joint ensures that the two 
edges of the metal keys are completely integrated. The repair 
was finally finished with a grinder. 


_ One result of the “ Clean Air Act ’’ which became operative 
in industry as from June Ist, 1958, has, we understand, been 
an increasing volume of orders for klectrofio Meters Co. 
Ltd., smoke density equipment. The company have tended to 
standardise on two set pieces of equipment, i.e.—recording 
with alarms and indicating with alarms, thus as a result, the 
prices quoted for the equipment and delivery dates are 
ext ly competitive. 
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Power Station Steam for Oil Refinery 


N example of the way in which the two industrial 
A processes of oil refining and electricity generation 
can be combined to mutual advantage has been 
demonstrated in New Jersey, U.S.A., where the new 
Linden power station of the Public Service Electric and 
Gas Co., of Newark, N.J., has been constructed, at a 
cost of 100 million dollars, adjacent to the Bayway oil 
refinery of the Esso Standard Oil Co. At the oil refinery, 
the processing of crude oil into refined products is aided 
by the use of the generating station’s low-level heat 
energy, and at the generating station, refinery residuals 
are used to fire the boilers. Under a twenty-year 
contractual arrangement the Public Service Electric & 
Gas Co. delivers to Esso the entire steam requirements 
of the Bayway refinery in exchange for fuel and raw 
water. Additional fuel required to operate the units at 
full electrical output is supplied by the refinery at 
commercial rates. The basic fuel for both commitments 
is high-viscosity residual fuel. When there is not enough 
of this, the deficiency will be made up by Bunker “‘ C”’ 
fuel oil. Raw water delivered by the refinery in exchange 
for steam is purified, filtered and demineralised at the 
generating station. Electricity is sold to the refinery at 
rates prevailing in the area. When steam deliveries are 
substantial, the service charges for steam are small because 
of the value of fuel received in exchange. When steam 
takings are low, however, the charges are higher in 
proportion to the lower operating economy of the plant. 
The design of the Linden generating station, therefore, 
represents a different approach to the problem of lowering 
operating costs of steam power plants, since it is expected 
to achieve a substantial improvement in economy without 
an increase in steam conditions. None of the principles 
applied in this new plant is exactly new, but the size and 
capacity of the plant, the magnitude of the outlet steam 





pressure to the turbine and process flows, and the high 
operating economy are claimed to constitute a significant 
forward step in steam power plant engineering. In the 
electric power system of Public Service Electric and Gas 
Co., the steam conditions at Linden are approximately 
the same as those of other recently-installed units, but 
the economy of operation is better because the plant has 
two unusual applications for the low-level heat energy 
that is normally rejected to condenser cooling water ; the 
heat required for the oil-refining processes, and the heat 
required to raise the temperature of that part of the 
unusually large feedwater flow which is the make-up due 
to the delivery of extraction steam for the refining 
processes. The price of higher economy has in the past 
usually been higher steam conditions, and the added 
complications of such features as reheat, pressurised 
furnaces and gas recirculation. At Linden, the price of 
the high economy lies in the additional complications of 
automatic steam extraction from the turbines ; a water 
treatment plant for high make-up ; the special features 
for handling and burning high-viscosity fuel ; and the 
provisions for assuring reliability of steam supply. 
Initially, it was planned to install only one automatic 
double-extraction turbo-generator of 225-MW gross 
electrical capability. This was to be steamed by three 
boilers on a header serving both the turbine and the 
pressure-reducing and desuperheating equipments which 
by-pass the turbine for delivery of steam from the boilers 
direct to the refinery process requirements. In the earliest 
investigations, turbo-generator sizes of 50 and 100-MW 
were rejected as being considerably less economical than 
the larger unit. The unusual arrangement of three 
boilers supplying one turbine was chosen with reliability 
of steam supply in mind, since two boilers are sufficient 
to operate the unit with full extraction flow from the 
turbine. As a design compromise 
between reliability, cost, efficiency and 
optimum turbine design for the ex- 
traction of the process steam, boiler 
outlet steam conditions of 2,000 Ib./sq. 
in. and 1,050 deg. F. were chosen for 
the first unit. With three boilers, a 
steam turbine and two turbine by-passes 
connected to a double steam-header, it 
was desirable to avoid both the com- 
plications of reheating and the higher 
cost of a steam piping system with 
austenitic steel valves. The upper 
limit for the steam temperature was, 
therefore, set to allow the use of ferritic 
steels. The outlet steam pressure was 
determined from the exhaust conditions 
necessary to meet the process require- 
ments of the refinery. In round 


View of the Linden station showing the outdoor 
arrangement of the boilers. The three units 
on the right supply steam to one turbine, and 
the single unit on the left the second turbine. 
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figures, the nominal design flows of the No. I unit are 
as follows :—2,800,000 Ib./hr. to the turbine, 400,000 Ib./ 
hr. of process steam extracted at 750 lb./sq. in. and 
750,000 Ib./hr. of process steam extracted at 150 lb. 
sq. in. pressure. Reducing stations are provided and these 
allow for by-passing the turbine. FFeedwater make-up 
is about 40 per cent. for these flows. 

Before the final contract agreements were signed, 
however, the need for a further unit to meet the increasing 
electricity demands of the Public Service system became 
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two weeks only would be involved in its conversion to 
pulverised-fuel burning. It has been calculated that, in 
terms of purchased fuel per kWh, the economy of the 
Linden extraction cycle is 54 per cent. as compared with 
39 per cent. for a modern condensing station, though 
other factors must also be taken into account in evaluating 
the advantages of such plants. 

Officially opened in April, 1958, the first two 225-MW 
units of the Linden plant have been installed on a 
116-acre site and there is available space for four more 


(Left). Sectional arrange- 
ment of one of the three 
boilers serving No. | 
= unit. These are designed 
ania a to supply a total of 
2,800,000 /b./hr. to the 
turbine. Outlet steam 
conditions are 2,000 Ib. 
sq. in. and 1,050 deg. F. 
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(Right). Details of drum 
interior, showing location 
me Of steam washers, etc. 
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\® cnr Capacity equivalent to a 700-MW capacity 
station, and an unusually large water-treatment 
plant, the enclosed volume of the building is 

| leas, substantially the same as for the 455-MW 





apparent. Since dependability of process steam supply 
had been provided for in the design of the first unit, the 
second unit was planned to feature high steam tempera- 
ture, steam reheating, and a single boiler for the turbo- 
generator. This second 225-MW unit was, however, also 
designed to furnish extraction steam to the refinery at 
150 lb./sq. in., so as to meet the increasing needs of the 
refinery as it grows. Steam supply for this unit was 
thus 1,820,000 Ib./hr., while the extraction flow of process 
steam was 400,000 Ib./hr. Boiler outlet steam conditions 
are 2,350 lb./sq. in. and 1,100 deg. F., with reheat to 
1,050 deg. F. 

Operating costs of the first unit will depend little on 
fluctuations of fuel prices, because the amount of 
exchanged fuel burnt is large in respect of the total fuel 
required. ‘Though it is unlikely that solid fuel will be 
used for this unit, space has been left for the future 
possible installation of pulverised-fuel equipment. For 
the No. 2 unit, the proportion of exchanged fuel will be 
smaller, and, since the period of an assured supply of 
purchased fuel is shorter, it was decided to construct the 
boiler of this unit so that a minimum outage of about 





large units in a future extension to the south. 
There is a 6,300-ft. run of pipeline from the 
boilers of the power station to the existing Esso 
boiler house, from which steam is distributed to 
the refinery. There are two 30-in. lines for 
low-pressure steam, two 16-in. lines for high- 
pressure steam, one 8-in. line for high-viscosity 
fuel, one 1o-in. line for Bunker ‘“‘C” fuel, and 
one 16-in. line for raw water, with a 16-in. 
connection to the Elizabethtown Water Co. 
system. Although the station has a_ boiler 


Sewaren plant which has four conventional units. 

Of the single drum, radiant, water-cooled fur- 
nace, pressurised type, the three identical Babcock 
& Wilcox boilers of the first unit use small tubes of 2 
and 2}-in. outside diam., with radiant platen super- 
heaters and steam washers. They are constructed for 
pressure firing without induced-draught fans. Each boiler 
has a design capacity of 1,000,000 lb./hr. ; superheater 
outlet pressure 2,147 lb./sq. in. ; temperature 1,055 deg. 
F. ; furnace volume 44,750 cu. ft. ; and a furnace heating 
surface 12,516 sq. ft. Because of the necessity of main- 
taining the desired temperature of the process steam over 
a wide range of flow, these boilers have been designed for 
full steam temperature at 65 per cent. of full load, with 
spray attemperation to control temperature from that 
point to full load. This characteristic is not difficult to 
obtain in these boilers, because the amount of heat 
absorbed in the superheater is relatively small compared 
with total heat absorption. With a heating surface of 
71,900 sq. ft. per boiler, the radiant platen superheater has 
a convection pendant high-temperature section, and 
combination pendant and horizontal low-temperature 
section. It appears that radiant platen superheaters were 
selected because they help to maintain a relatively constant 
steam temperature over a wide range, and because they 
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reduce the gas temperature entering the convection 
surfaces and thus minimise slagging. The steam gener- 
ated in the boilers is washed with pure feedwater in a 
two-stage washer. 

Since there is a possibility of a change-over to burning 
pulverised-fuel at some future date, the boilers have been 
designed to facilitate a change-over to slag-tap furnaces. 
If solid fuel were used instead of oil, less heat would be 
absorbed in the furnace, and absorption would be further 
reduced with the lower surfaces covered to facilitate slag 
tapping. Should the change-over occur, the radiant 
platen superheater surface will be converted to platen 
boiler surface and gas recirculation used to lower the 
furnace exit gas temperature to acceptable levels by 
tempering. Such changes are not expected to affect the 
steam temperature. The horizontal convection, bare- 
tube economiser has a surface of 27,100 sq. ft. per boiler. 
For each boiler there are twelve Babcock & Wilcox 
oil-burners of the wide range, mechanical atomising type. 
The two air-heaters per boiler, supplied by The Air 
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and 24-in. outside diam., with both the superheater and 
reheater of the radiant platen type. Here again, gas 
recirculation and steam washers are provided. The unit 
is constructed for pressure-firing without induced-draught 
fans. Further main details in respect of this boiler are :— 
design capacity 1,900,000 lb./hr. superheater outlet pres- 
sure 2,373 lb./sq. in., temperature 1,100 deg. F., furnace 
volume (for the twin furnace) 92,000 cu. ft., and total 
furnace heating surface 16,772 sq. ft. The superheater 
is similar in type to that of the No. 1 unit, but has a 
surface of 172,542 sq. ft. The reheater is of the radiant 
platen and convection pendant type with a surface of 
20,900 sq. ft., while the economiser has a surface of 
61,800 sq. ft. 

In this boiler, a relatively high proportion of the total 
heat generated is absorbed in the superheater and 
reheater. To facilitate the heat transfer, three distinctive 
design features are employed :— radiant platens ; two 
furnaces with differential, or bias, firing ; and gas re- 
circulation, not only at the control load, but also at full 
load. The high-temperature section of the superheater 
is in one half of the boiler, and the entire reheater is 




















Preheater Corporation, are of the Ljungstrém regenera- 
tive, horizontal-shaft type. Those for boilers Nos. 1 and 
3 have a surface of 121,000 sq. ft. per heater, while those 
for the No. 2 boiler have a surface of 164,300 sq. ft. per 
heater. The two forced-draught fans per boiler, supplied 
by the American Blower Corporation, are of the double- 
inlet, hydraulic-coupling drive type. Each has a capacity 
of 126,000 cu. ft./min. at 100 deg. F. ; discharge pressure 
30.7-in. w.g. ; and is driven by a 700 h.p. motor running 
at a speed of 1,800 r.p.m. 

For the second unit, the one twin-furnace boiler is 
again of a similar radiant-type using small tubes of 2 


| in the other half. The low-temperature sections of the 
ws 4! | superheater are distributed in both halves. To permit 
lb TT Pore! : possible future change-over from oil-firing to pulverised- 
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I | ae which include a division wall in each furnace, a Bailey 
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S. wa of the furnaces. Gas recirculation controls the tem- 
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the combustion air and enters the furnace through the 
burners, which are suitable for burning pulverised-fuel 
and gas, as well as oil. There are twenty-four burners 
in all. 

It is of interest to note that Hopkinsons Ltd., Hudders- 
field, supplied for these boilers at Linden the superheater 
safety valves. These are 2} in. electrically-assisted 
torsion bar safety valves, designed for a blow-off pressure 
of 2,520 lb./sq. in. and temperature of 1,100 deg. F. If, 
for any reason, the electricity supply should fail, these 
valves would operate as ordinary safety valves, at a slightly 
higher pressure. 
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The three horizontal-shaft Ljungstrém air-heaters each 
have a surface area of 157,100 sq. ft., and are so designed 
that all the heating surface may be removed radially by 
hoisting from the top. Extraction steam is used to heat 
the incoming air, and dampers are provided to permit 
washing the air-heaters at reduced load on the unit. 

The American Blower Corporation also supplied the 
two forced-draught fans for this unit, each having a 
capacity of 288,500 cu. ft./min. at 100 deg. F., a discharge 
pressure of 41.29-in. w.g., and being driven by 2,250 h.p. 
motors at a speed of 1,200 r._p.m. The two gas-recircula- 
tion fans, supplied by the same company, are of the 
double-inlet, damper-control type with turning gear, and 
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each has a capacity of 166,000 cu. ft./min. at 675 deg. F., 
and a discharge pressure of 21.6-in. w.g. They are driven 
by 800-h.p. motors at 1,200 r.p.m. Boiler retractable, 
and air-heater swing arm air-operated soot-blowers 
supplied by the Kissick Company (Copes-Vulcan) are 
employed, and these are of the automatic, sequential 
type, electrically-controlled and operated at 250 Ib./sq. in. 
air pressure. 

Two complete fuel systems are provided ; one to burn 
high-viscosity fuel and one to burn Bunker “ C” fuel. 
Each boiler furnace has three 





Engineering and Boiler House Review, September, 1958 


equipment of the high viscosity fuel system because of 
the amount of sediment expected. The sealing oil is 
Bunker ‘“‘C” at 200 deg. F., filtered to a cleanliness 
that allows passage through a 40 micron sieve. High 
viscosity fuel flow is measured by gauging in the tanks 
and there are two 20,000-barrel metering tanks, with a 
1,600-barrel transfer tank to allow for a period of zero 
flow in both large tanks while gauges are taken. 

The No. 1 turbo-alternator unit was supplied by The 
General Electric Co., and is claimed to have the largest 
stop valve steam-flow in the world, in addition to being 
the largest automatic, double-extraction machine ever 
built. The turbine operates at 3,600 r.p.m. Maximum 
total extraction steam flows are 600,000 Ib. /hr. at 750 Ib. 
sq. in., and 1,000,000 Ib./hr. at 150 Ib./sq. in., although 
the combined figure for the two must not exceed 
1,150,000 Ib./hr. at any one time. 
Full output can be produced over 
the entire range from maximum to 
zero extraction. In the latter 
abnormal event, steam will be by- 
passed externally from the 150 lb. 
sq. in. extraction point (the exhaust 
: Of the low-pressure extraction 
' element), to the cross-over entering 
H. the triple-flow, low-pressure ele- 
st ment. 

' Due to the unusually large steam 


: Heat balance and flow diagram of the 
' No. | unit at Linden power station. 


flow to the turbine, the high-pressure cylinder has a 
double-flow arrangement, in which the extraction steam 
for process requirements flows toward the generator and 
the steam passing to the condenser flows toward the front 
standard. The steam expansion from the 750 Ib./sq. in. 
extraction point to the 150 Ib./sq. in. extraction point takes 
place in a separate casing at the front end of the unit. 
The double-flow arrangement of the high-pressure 
element has three important advantages. In the first 
instance, splitting the high-pressure steam path into two 
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horizontal rows of four burners, 
and the systems are so arranged 
that the operator can fire either 
fuel in any row of burners. 
Mechanical atomising, wide-range, 
recirculating type burners are used 
to provide a high degree of remote ‘ 
manual operation. Supplied to 
the burners at approximately am 
1,000 Ib./sq. in., and 450 deg. F., 
the high-viscosity fuel then has 
similar flow characteristics to 
Bunker ““C” fuel. The system 
is designed on the assumption that 
the fuel will solidify at 275 deg. F. 
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Outline diagram, showing steam 
flow for the No. | unit 225-MW 
turbine. 
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and steam tracing is provided for 

the entire length of the large pipelines, as far as the boiler 
stop valve. Electric resistance heating of the pipes them- 
selves is used from this point to the burners. Each furnace 
is expected to demand 100 amp at 22-V and 60 c/s. 
The steam for tracing is taken from the high-pressure 
extraction steam system. Mechanical seals, supplied 
from a separate seal oil system, are used in all rotating 
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streams brings the steam flow per blade wheel within the 
range of current experience. Secondly, it avoids the 
necessity of designing control valves for flows of very 
large volume at the two extraction steam pressures. 
Thirdly, the opposing flows of steam minimise the changes 
in total turbine thrust due to variations in either electrical 
load or process steam extraction. An auxiliary control 
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valve is provided in the condensing valve chest to supply 
and control the steam flow to both ends of the high- 
pressure element during starting and synchronising. Two 
intercept valves are installed in the cross-over pipes from 
the condenser-steam section of the high-pressure element 
to the intermediate-pressure element to prevent the stored 
energy at the cross-over from overspeeding the unit in 
the event of a trip-out of the generator. 

Because of the relatively high cross-over pressure at 
full load and zero extraction conditions, two steel pipes, 
of 36-in. diam., carry steam to two of the triple-flow 
low-pressure elements. To allow for the by-passing of 
No. I turbine, two turbine-type control valves, each with 
independent hydraulic control gear, are provided to 
supply process steam directly from the three boilers to 
the process steam delivery lines. 

Also supplied by The General Electric Co., the No. 2 
turbine (for driving the second 225-MW generator) is a 
3,600 r.p.m., tandem compound, triple-exhaust flow, 
automatic single-extraction machine. It has a maximum 
throttle flow of 1,820,000 lb./hr. and operates with 
manually-controlled extraction of 400,000 Ib./hr. at 
150 lb./sq. in. The maximum throttle flow of this 


machine is equivalent to 275-MW capacity for a straight 





condensing, reheat unit. The various stages are in- 
corporated in four separate shaft spans. The first 
comprises the nine-stage, single-flow, high-pressure 
element in which the steam is expanded from 
2,350 lb./sq. in. to the 4§0 Ib./sq. in. reheat pressure. 
The second span consists of the extraction element, 
through which the 150 lb./sq. in. extraction steam 
expands, and the reheat turbine in which the 1,050 
deg. F. reheated steam expands to approximately 
200 Ib./sq. in. These two elements are so combined 
in this span as to bring stages of nearly equal tempera- 
ture adjacent to each other. In the third span are 
combined the six-stage intermediate-pressure turbine 
and the six-stage single-flow portion of the triple-flow 
low-pressure turbine. The fourth span comprises 
the double-flow portion of the low-pressure turbine. 
The single external valve chest, the two stop valves 
and the first stage nozzle boxes are made of type-347 
stainless steel, due to the 1,100 deg. F., throttle steam 
pressure. The inner and outer casings of the high- 
pressure element are of chromium-molybdenum- 
vanadium ferritic casing material. 

Each nozzle box is fed from its separate control 
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valve in the external chest, and is so supported that it is 
free to expand relative to the ferritic inner shell when 
approaching a temperature of 1,100 deg. F. during 
starting-up. The nozzle boxes are, however, firmly and 
accurately positioned in spite of the appreciable difference 
in the expansion co-efficients of the austenitic and ferritic 
materials. This is effected by means of a special split- 
ring and yoke that supports the individual boxes in the 
inner shell. Fabricated from two closed-die forgings, 
the nozzle boxes are welded into a closed pressure vessel, 
the nozzle partitions being fabricated and welded into 
the box. They can be quickly and easily removed for 
inspection. By this method of construction no high 
strength welds are required between the type-347 
austenitic steel nozzle boxes and the ferritic inner shell, 
and no internal bolts are located in the steam path. The 
bottom half of the inner shell can be lifted out of the 
bottom half of the outer shell easily because of the 
vertical inlets of the nozzle boxes, thus facilitating 
inspection and repair. The thin walls of the austenitic 
nozzle boxes may be heated and cooled rapidly. 

Both turbines exhaust into twin-shell surface con- 
densers, supplied by the Foster Wheeler Corporation— 
the plant for No. 1 unit having a total cooling surface of 


(Left). The turbine end of the No. | 225-MW turbo- 

alternator, supplied by the General Electric Co. 

This machine is claimed to be the largest automatic, 
double-extraction unit ever built. 


(Below). One of the twin-shell surface condensers 
supplied by the Foster Wheeler Corporation. These 
are supported by vertical columns designed to 
deflect and thereby accommodate thermal expansion. 
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70,000 sq. ft., and for No. 2 unit a total of 100,000 sq. ft. 
Each half of each condenser is side mounted to accom- 
modate the side exhaust arrangement of the turbine, and 
each half is mounted on four columns which are designed 
to deflect, thereby accommodating the thermal expansion. 
This arrangement eliminates the customary spring 


(Left). Cross- 
section of the 
inlet nozzle box 
of the No. 2 unit 
turbine. 


(Right). Steam 
flow diagrams of 
No. | unit (top) 
and No. 2 unit 
(bottom). 





supports under the unit or the expansion joint in the 
connecting piece to the turbine exhaust. Deaeration of 
condensate, drains and extremely high quantities of make- 
up water is accomplished in the condenser by means of 
spray pipes, cascading panels and trays. In No. 1 unit 
steam flow varies from 0 to 1,300,000 lb./hr. Demineral- 
ised make-up water is introduced into the condenser for 
deaeration at a maximum rate of 1,250,000 lb./hr., at 
temperatures between 40 deg. F. and 100 deg. F. In 
No. 2 unit the steam flow to the condenser at full load 
(225-MW) varies from 785,000 to 1,100,000 lb./hr. with 
variations im process extraction from maximum to 
minimum. Condensate from extraction heaters and 
make-up water is introduced in quantities up to 650,000 
and §00,000-lb. respectively. Deaeration of the con- 
densate is an inherent feature of the design. Condensate 
is collected on two diagonal baffles which are located in 
the tube banks, causing all of the condensate to spill 
into the incoming path of steam. This condensate is then 
recollected on perforated trays from which it sprays into 
the hotwell section through high steam flows 
drawn from the condenser neck. Deaera- 
tion of make-up water and drains introduced 
into the condenser occurs in the exhaust 
connecting piece, which forms the steam 
space ahead of the tube banks. This 
produces the necessary heating and tur- 
bulence required for deaeration to meet the 
guarantee requirement of not more than 
0.01 c.c. per litre of dissolved oxygen in the 
condensate leaving the hotwell. 

Two Foster Wheeler vertical, axial-flow 
circulating-pumps provide cooling water for 
each condenser. All these pumps are fitted 
with variable pitch four-bladed propellers, 


The station central control room, which, in addition 
to normal turbo-alternator and boiler controls, 
contains controls for the extraction steam supply. 
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those for No. 1 unit each having a capacity of 50,000 
gal./min. at a total head of 15 ft. ; and those for No. 2 
unit 70,000 gal./min. at a total head of 16 ft. 

Water treatment at the Linden station consists of a 
primary treatment plant and a demineralising process. 
Designed to operate unattended, by remote manual or 
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automatic control, the former plant receives raw water 
from Esso’s reservoirs. This water, obtained originally 
from nearby creeks, is then chlorinated to the break- 
point, chemically treated for coagulation of impurities 
and allowed to settle before it is filtered and then 
delivered to the demineralisers. The plant is capable of 
producing 3,750 gal./min. of effluent essentially free of 
turbidity, colour, oil and organic matter. In the de- 
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mineralisation system, the water received from the 
primary treatment plant flows through cation units for 
removal of calcium, magnesium and sodium ions ; 
through a vacuum degasser for removal of oxygen and 
carbon dioxide ; through combination weak-base anion 
strong base anion units for removal of sulphate, chloride 
and nitrate ions and silica ; and, finally, through mixed 
bed units containing cation and strong-base anion resin 
for removal of trace impurities and then to storage. The 
quality of the effluent is specified not to exceed a total 
dissolved solids of 0.2 p.p.m., dissolved silica, 0.01 p.p.m., 
total silica, 0.02 p.p.m., conductivity, 0.5 micromhos. 
The demineralising plant is designed to produce contin- 
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uously 3,200 gal./min. of water of guaranteed quality, 
with an influent having a total dissolved solids content 
of approximately 300 p.p.m. Provisions have been made 
for future expansion to 4,800 gal./min. capacity. Regen- 
eration and control of the demineralising equipment is 
fully automatic. 

The Linden power station was designed by the 
Electrical Engineering Department of the Public Service 
Electric and Gas Co. and built by the United Engineers 
and Constructors Inc. For material from which this 
article has been prepared the writer is indebted to 
Mr. F. P. Fairchild, chief engineer, Electrical Engineering 
Department, Public Service Electric and Gas Co. 





(Right). The two 
“* Powermaster ’’ pack- 
aged boilers supplied 
by G.W.B. Furnaces 
Ltd., and installed in 
the General Electric 
Co. Ltd. traction motor 
works at Dudley Port, 
Tipton. 


(Extreme right). The 
two circulating water 
pumps supplied by 
Rhodes, Brydon & 
Youatt Ltd. 


An interesting high-pressure hot-water heating system has 
recently been installed in the new General Electric Co. Ltd. 
Traction Motor Works, at Dudley Port, Tipton, Staffordshire. 
The boiler plant comprises two oil-fired Powermaster packaged 
boilers (a Model 100 and 150), supplied by G. W. B. Furnaces 
Ltd., in which all ancillary equipment and the boiler shell 
itself are mounted on a common steel base. They are arranged 
for fully-automatic operation, and were fire-tested in the 
manufacturers’ works before despatch to the customer, so that 
all that was required in the way of installation work was the 
connections to electricity, oil, fuel and water lines. A feature 
of these boilers is the medium-pressure air-atomising “ Vori- 
flow ’’ burners which are fully-patented and which operate in 
conjunction with the modulating firing control system in which 
the correct fuel/air ratios are maintained over 20-100 per cent. 
of the boiler capacity. The boiler modulates itself in accord- 
ance with the demands made on it, and over the modulating 
range, a guaranteed efficiency of over 80 per cent. is maintained. 
A further advantage claimed for this type of boiler is its 
completely smoke-free operation. 

The hot-water system is intended to maintain a temperature 
of 65 deg. F. in the works, while providing two changes of air 
each hour ; the total heating load being approximately 5-million 
B.Th.U./hr. From recent test figures it was shown that the 
flow temperature of the hot water was 345 deg. F. and the 
return temperature approximately 270 deg. F. Two circulat- 
ing-water pumps, supplied by Rhodes, Brydon & Youatt Ltd., 
are installed in the boiler house, one acting as a stand-by unit. 
Basically, the heating in the factory itself is supplied from 
fourteen large vertical down-stream unit heaters provided 
with horizontal, swivel type discharge nozzles, three of these 
heaters having fresh air inlets ; also several small vertical 
heaters and three side-stream heaters. In the offices, covered - 
in fin-tube convectors provide the necessary heating. For 
the canteen wash-rooms, etc., hot water is provided from a 
calorifier, this being fitted with immersion heaters rated at 
25-kW, which come into operation if the main boilers are 
not working. The capacity of the calorifier is 250-gal. at 
170 to 180 deg. F., and a Satchwell thermostat controlling the 
immersion heaters is set at about 165 deg. F. A Horns patent 






A High-pressure 
Hot-water 
Heating 
Installation 





control valve controls this calorifier. The heating system is 
on high-pressure hot water, the boilers being water-heaters 
with a steam space to provide the necessary pressure. 


It is announced that Mr. R. D. Vaughan, B.Mech.E., 
A.M.1.Mech.E., chief engineer of The Nuclear Power Plant 
Co. Ltd. for the past three and a half years, has been appointed 
to the board of directors. The company are at the present 
time constructing a 300-MW nuclear power station for the 
C.E.G.B. at Bradwell, Essex. 

_ * * 

The executive offices of Kelvin & Hughes Ltd. have 
been transferred from 2, Caxton Street, London, S.W.1 
(telephone : Abbey 7333; telegrams: Kelhue, Sowest) to 
new premises at Empire Way, Wembley, Middlesex (tele- 
phone : Wembley 8888 ; telegrams : Kelhue, Wembley). 


ae 
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Nuclear Power 


HINKLEY POINT 

Work on the Hinkley Point nuclear power station, 
designed for a generating capacity of 500-MW, and 
being constructed for the Central Electricity Generating 
Board by the English Electric-Babcock & Wilcox-Taylor 
Woodrow group of companies, is reported to be 
proceeding to schedule. It is anticipated that the station 
will be placed in operation during 1962. The initial task 
on the construction site involved the removal of soil and 
clay to form the general station level, and this was prac- 
tically completed by early January, enabling the excavation 
in rock for the No. 1 and No. 2 reactor foundations to 
start that month. Deeper excavations for the reactor 
blower houses foundations are still proceeding. Work 
on the heavily reinforced concrete biological shield 
foundations for reactor No. 1 began in mid-January, and 
on this reactor the main biological shield construction is 
half completed, being now 8o0-ft. above ground level. 
Concreting in reactor No. 2 shield foundations started 


~ . . 








towards the end of June, and these foundations are 
rapidly approaching completion. The reinforced- 
concrete subway for conveying the high voltage 
cables from the turbine house to the 275-kV switch- 
gear compound south of the main station site is now 
completed. Extensive workshop and stores buildings 
buildings have been constructed to the west of the 
main station site providing facilities for site fabrica- 
tion of heavy equipment such as steam raising units, 
reactor pressure vessel, etc. Reinforced-concrete 
foundations for the ‘‘ 250-ft. gauge” track to carry 
the 240-ft. high Goliath crane capable of lifting 
400 tons are nearly complete, and preparations for 
the erection of this giant crane are in hand. 

Heavy plant and equipment will be brought to the 
site mainly by sea. At Combwich, some four miles 
from the main site, a wharf capable of handling ships 


Plant Progress 


of up to 15,000-tons has been constructed, and the 
erection of a 4§-ton capacity derrick to handle cargoes of 
pressure vessel plate and steam raising unit sections is 
nearly complete. A 150-ton capacity luffing crane, the 
foundations for which have been constructed with the 
wharf, will be available to lift the heavier loads. 

Before construction of the turbine house and cooling 
water system with its associated pumphouse and tunnels 
could be started, it was essential to complete a 2,500-ft. 
long sea-wall. Work on this wall began in December, 
1957, and is now mainly completed, and 70,000 sq. yd. 
of foreshore have been reclaimed in forming this sea 
defence. An 18-ft. diam. access shaft for the tunnels has 
been sunk 80-ft. deep and preparatory work is now in 
hand for driving the access tunnel. A temporary dry 
dock in which the cooling water intake structure caisson 
will be built, and from which it will be later floated to 
site, is mainly completed on the foreshore west of the 
main station site. Extensive sea bed surveys for the final 


(Left). Progress in the construction of 
the nuclear power station at Hinkley 
Point may be judged by this recent view, 
showing the main biological shields of 
No. | reactor building which now stands 
80-ft. above the general station level. 


(Below). Assembly line of domed heads 
for steam raising units, under construc- 
tion in the Renfrew works of Babcock & 
Wilcox Ltd. 
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positioning of the intake have been carried out this year. 
Rock excavation for the turbine house and associated 
cooling-water culverts, began in May and is now nearly 
half completed. 


HUNTERSTON 

The Hunterston nuclear power station, designed for 
an installed generating capacity of 360 MW and an 
ultimate net electrical output of 320 MW, is being built 
for the South of Scotland Electricity Board by The 
General Electric Company Limited in association with 
Simon-Carves Ltd., The Motherwell Bridge and Engin- 
eering Co. Ltd., and Mowlem (Scotland) Ltd. The 





first reactor is scheduled to become critical early in 
1961, and the second approximately twelve months 
later. The foundations of the first reactor have been 
completed and work on the reinforced concrete 
superstructure is proceeding. The walls of the 
reactor building are now approaching the level of the 
charge-room roof, some 42-ft. above ground level, 
which will form the lower surface of the 6-ft. 6-in. 
thick concrete shield beneath the reactor pressure 
vessel. The turbine house, which will house six 
60-MW turbo-alternators, will be approximately 
700-ft. long and 130-ft. wide with a 12-ft. deep 
basement, and rock excavation for this part of the 
station is virtually finished and mass concreting is 
well advanced. In addition, more than half of the 
reinforced concrete piers which constitute the 
foundations for the main stanchions have been 
completed. Excavations for the circulating-water 
culverts running along the north wall of the turbine 
house are nearly finished, and considerable progress is 
being made in the construction of the duplicate reinforced 
concrete inlet culverts. The circulating water system is 
designed for a capacity of 324,000 gallons per minute, 
with an intake velocity of 1.5 ft./sec. and a velocity of 
5.5 ft./sec. in the onshore intake culverts. The intake 
and outfall works will be of caisson construction and will 
be connected by tunnels to the onshore works. Borings 
have been made on the lines of the inlet and outfall 
tunnels and at the caisson positions. About half a mile 
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to the south-west of the main site area, excavations are 
being carried out for the pumphouse which will house 
eight band screens and six vertical-spindle centrigfual 
pumps in two dry chambers with the driving motors at 
ground level. 

Welding of the pressure shell for the first steam-raising 
unit was started at the end of March. This work is being 
carried out in a twin-bay workshop, specially designed 
so that four of these cylindrical shells, each 80-ft. long 
and 20-ft. in diam., can be assembled simultaneously. 
A special furnace is being installed for stress-relieving 
the completed shells. On the prefabrication apron 
immediately outside the workshop, work is proceeding 


° (Left). No. | reactor building at Hunter- 
Ww ston, the walls of which have reached the 


‘a 
or 
vy 


level of the roof of the shielded chamber 
in which the fuel charge/discharge 
machine will operate beneath the reactor. 


(Below). One bay of the workshop on 
the station site, in which the pressure 
shells for the steam-raising units are 
fabricated. Four of these shells, each 
80-ft. long by 20-ft. diam. can be 
assembled and welded at the same time. 





on the 70-ft. diam. spherical pressure vessel for the first 
reactor. Four construction rings are available. On one 
of them the bottom crown has been formed, while around 
it the cylindrical inner skirt which will carry the core- 
support grid is already being welded. On another ring, 
the next tier of the vessel, the one to which the main 
support skirt will be welded, has been assembled ready 
for fabrication. On another part of the apron, the collector 
pan, the circular steel plate on which the lower standpipes 
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will terminate inside the pressure vessel, is being 
fabricated. 

The site construction programme is based on the use 
of a Goliath crane running on rail tracks spanning the 
two reactor structures and covering the prefabrication 
area. This crane has a height and span of over 200-ft. 
so that it can straddle the completed reactor buildings, 
and has a normal maximum lifting capacity of 300-tons. 
The major task in the erection of this crane, the lifting 
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of the bridge constituting a total load of 372 tons, was 
carried out on June 24th. The 30-ton auxiliary slewing 
crane which travels on rail tracks on top of the bridge 
was erected and tested before this operation. 

It is also reported that by the end of July the capacity 
of the site electrical supply system was extended to meet 
growing power demands. The supply voltage was raised 
to 33-kV, and a 10-MVA transformer installed to step 
down to 11-kV for primary distribution. 


National Industrial Fuel Efficiency Service 


HE Fourth Progress Report and Accounts of the 

I National Industrial Fuel Efficiency Service covers 

the year ended March 31st, 1958, and shows that 
the work of the organisation has been well maintained 
throughout the period. Earnings from fees have increased 
from £105,341 in 1956/57 to £122, 941 in 1957/58, while 
the engineering staff has also increased during the year 
from 205 to 222. Apart from earnings in the form of 
fees, N.I.F.E.S. when originally set up was guaranteed 
an income of £450,000 for a period of five years, from the 
three nationalised industries, and during the year, 
negotiations for the extension of the guarantee for a 
further five years were successfully concluded. The 
proportions of the total to be met by the three fuel 
industries during the second five years will differ from 
the present arrangement, in that the National Coal Board 
are to accept an appreciably greater part of the total. 
Contributions from Shell-Mex & B.P. Ltd., Esso 
Petroleum Co. Ltd., and the Government of Northern 
Ireland, are to continue to be arranged on an annual 
basis. 

As the coverage of industry is extended the number of 
first visits by N.I.F.E.S. engineers, and the resultant 
Heat and Power Surveys, will naturally tend to diminish. 
This fact is shown by the report, which records the 
number of Heat & Power Surveys made during the year 
as 503, compared with 517 for the previous year. On 
the other hand, Regular Service Agreements and the 
Specific Advisory Service show substantial increases— 
the former from 426 to 514, and the latter 464 to 645. 
The actual Heat and Power Survey reports issued during 

’ the year numbered 384, and these covered works with a 
fuel consumption of over 1,400,000 tons/annum of coal, 
or its equivalent in other fuels, and they pointed the way 
to savings of over 230,000 tons of fuel per annum. Over 
the whole range of industry, the mean saving was 21.5 
per cent. of total consumption. The mean figures quoted 
will, however, differ at the various works, and it is 
shown in the report that at over 43 per cent. of the 
works surveyed, the savings exceeded 20 per cent. of 
consumption, while in over 10 per cent. of the works, 
the savings are greater than 40 per cent. 

Following questions as to whether the recommendations 
made by N.I.F.E.S. were being acted upon, the organis- 
ation carried out a survey in three of the most heavily 
industrialised areas. The results of this work show that 
of 347 recommendations made in 87 surveys, 75 per 
cent. have been accepted and the work put in hand. A 
further 3 per cent. were alternatives to recommendations 
that had already been accepted, and of the remainder, 
action on 9 per cent. has been deferred until conditions 
are more favourable. 


Referring to the capital cost of fuel saving, it is pointed 
out that in the Third Annual Report a preliminary 
figure, based on the capital expenditure recommended 
in the Heat and Power Surveys carried out during 
1956/57, was given as £10.2 to save an annual ton of fuel. 
This figure has now been revised, following further 
investigations when firmer estimates of the cost of plant 
became available, and is now given as £7 7s. If the 
savings secured by operational improvements alone are 
omitted, since they involve no capital expenditure, the 
figure becomes £9.3 per annual ton. 

Under the Government Loan Scheme, a total of 
£715,000, covering 124 loans, was granted during the 
year. Both figures are lower than the corresponding 
ones for the preceding years, primarily because the 
advance of capital for the conversion of plant to oil-firing 
has been suspended since the Suez crisis. In 1956/57 
£864,765 was lent for the conversion of 247 plants to 
oil-firing ; this year only three such schemes have been 
sanctioned. Of the loans granted during the year, the 
purchase of mechanical stokers was the most frequent 
purchase, numbering over a quarter of the total. The 
financial advantages of investment in feedwater econo- 
misers and other heat-recovery plant, because of the 
substantial improvement in efficiency they provide, are 
again reflected in the large number of loans provided for 
such equipment. Bearing in mind that the Thermal 
Insulation (Industrial Buildings) Act will be coming into 
operation on January Ist, 1959, it is interesting to note 
that a total of £47,735, covering nine structural insulation 
schemes, was made, the estimated saving in coal being 
2,741 tons. 

In the last Annual Report, an analysis was published 
of the results of N.I.F.E.S. tests on 555 Lancashire 
boilers. The number of Lancashire boilers now covered 
by N.I.F.E.S. surveys has risen from 555 to 794, of 
which over two-thirds were fitted with feedwater econo- 
misers. The efficiency of the additional boilers shows 
little improvement on the earlier sample. Last year’s 
average for the net efficiency of the Lancashire boilers 
without economisers was §5.8 per cent. ; the new results 
only bring the average up to 56.9 per cent., in contrast 
to a target efficiency of 65 per cent. which should be 
readily achieved. The corresponding figure for the 
Lancashire boilers with economisers was 65.1 per cent. 
last year, and is still practically unchanged at 65.3 per 
cent. ; the target here is 75 per cent. Enough boilers of 
other types—Economics and Verticals—have been sur- 
veyed to justify analysis of their performance on similar 
lines to that of Lancashire boilers. A reasonable target 
for the efficiency of the Economic boiler is 78 per cent. 
net; 180 of the 201 boilers of this type tested fell below 
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this mark. The average efficiency found was only 69.3 
per cent., which means that 22,000 out of the 200,000 tons 
of coal used annually could easily be saved. In terms of 
money, on average these boilers were wasting over £500 
per annum each. High efficiency cannot be expected of 
the more simply designed cross-tube Vertical boiler, but 
60 per cent. should be readily obtainable. Only one of 
the 44 boilers tested exceeded this. The average efficiency 
of the group tested was less than 50 per cent., which 
could be readily raised to save over I-ton out of every 
six tons of coal fired. Much better results can be 
expected from the smoke-tube Vertical boiler. A 
conservative target is 72 per cent. efficiency, but only 
five of the 144 boilers reached this figure. Average 
efficiency was only 59 per cent., so that 18 per cent. of 
the fuel used could be saved. In monetary terms, these 
boilers were, on average, wasting £500 per annum each. 
On the figures presented, it can be estimated that the 
three types of boilers consume between 25 and 30 million 
tons of coal per annum, and the scope for economy 
4 million tons per annum. There is no reason to suppose 
that the capital expenditure required to bring the 
Economic and Vertical boilers up to standard will be 
proportionately heavier than that given for Lancashires. 
These 4 million tons of coal per annum could, therefore, 
be saved for a capital expenditure of about £20 million. 

In contrast to the average savings that can be expected 
from the four types of boiler reviewed, figures are given 
in the Report to show that, by careful application of the 
principles of steam utilisation, savings exceeding 30 per 
cent. of the heat consumption of the process unit are not 
uncommon. Again, there are ancillary advantages ; for 
example, the collection and return of hot condensate to 
the boiler plant saves not only fuel, but the cost of treating 
raw water. 
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In the majority of Heat and Power Surveys carried 
out, some problems concerning the generation or utilisa- 
tion of power come up for consideration. Over 10 per 
cent. of the reports prepared during 1957/58 included 
definite recommendations on electricity supply. First 
are straight problems of economy with which electricity 
is used, including power factor correction. Second are 
the cases for electrification, i.e. the works which still rely 
on the mechanical transmission of power through line- 
shafting, etc. Of a related kind, are questions as to 
whether a furnace should be heated electrically instead 
of being fired directly, or whether electricity should be 
used for space-heating instead of steam or hot water. 
Finally, there are the problems, whether works should 
generate power for themselves or purchase it from the 
public supply. The recommendations that result from 
the study of power requirements in different circum- 
stances are illustrated by a number of case histories. 

A training scheme for boiler operators was introduced 
by N.I.F.E.S. in 1955, and this year more than 1,200 
men took advantage of the scheme. Of those who 
subsequently took an examination for the Boiler Operators 
Certificate issued by the City and Guilds of London 
Institute, 87 per cent. were successful. Other courses 
conducted by N.I.F.E.S. included seven, each of one 
week’s duration, on oil-firing ; a refresher course for 
works and plant engineers on recent developments in 
fuel technology ; and courses for public health officers. 
In 1956 the organisations’ engineers were asked to give 
a series of eight extra-mural lectures to fuel technology 
students at the Houldsworth School of Applied Science 
in the University of Leeds. This arrangement has 
continued, and is now part of the fuel technology course, 

The registered office of The National Industrial Fuel 
Efficiency Service is 71, Grosvenor Street, London, W.1. 





AUSTRALIAN BOILER CONTRACT 


The State Electricity Commission of Victoria, Australia, 
has awarded a contract valued at more than £5 million to 
Babcock & Wilcox of Australia, Pty. Ltd., Regents Park, 
N.S.W., a subsidiary of Babcock & Wilcox Ltd., London. 
More than one-fifth of the plant will be manufactured in 
Britain at the Renfrew works of the company. The contract is for 
boiler plant for the Yallourn “‘E”’ power plant, the latest 
addition to the vast Yallourn station in the heart of industrial 
Victoria. Announcing the award of the contract on August 
19th, Sir William Leggatt, Agent-General for Victoria, said 
in London : “ This is another example of the advantages of 
British firms establishing themselves in Australia. This new 
expansion in Victoria is a Commonwealth venture that will 
benefit Australia and Britain alike. It will mean more power 
for us and more exports from the United Kingdom.” The 
contract calls for supplying two boilers and their associated 
auxiliary equipment, the boilers to be suitable for operating 
continuously with raw brown coal as fuel. Each unit will have 
an output of 950,000 Ib. of steam per hour, at a working 
pressure of 16,000 lb./sq. in. and a final temperature of 
1,060 deg. F., when supplied with feedwater at a temperature 
of 420 deg. F. and fired with raw Yallourn brown coal having 
a moisture content of up to approximately 68 per cent. The 
outlet gases from each boiler will be discharged to a reinforced- 
concrete chimney with a base diam. of 34-ft. The contract 
stipulates that each boiler must be capable of maintaining for 
periods of 8,000 hours a continuous output of 950,000 Ib. ‘hr. 
without resource to other than “ on- load ” cleaning. 


BRITISH ENGINEERS’ ASSOCIATION 


The British Engineers’ Association (Inc.), 32, Victoria 
Street, S.W.1, have sent us a copy of the 29th edition of the 
association handbook. This annual classified handbook 
(price 21s.) is a well-produced publication of more than 600 


pages, and includes a complete list of members of the associa- 

tion, their manufactures, trade names and trade marks. It is 
indexed in Portuguese, French, German and Spanish. The 
British Engineers’ Association—the president of whose 
council for 1958/59 is Sir Edward Thompson, J.P. (chairman 
and joint managing director of John Thompson Ltd., Wolver- 
hampton)—can claim to be amongst the oldest of the trade 
associates in Great Britain. It was brought into being in 
September, 1911, when, under the leadership of Mr. Douglas 
Vickers, M.P., who became the first president, over twenty 
British engineering firms met together with the common 
purpose of establishing a representative and strong organisa- 

tion for the maintenance and development of their trade and 
economic interests. The association represents broadly the 
whole mechanical engineering field with the exception of 
automobiles and aircraft. It is governed by a council com- 
prising twenty-four elected members, seventeen members 
nominated by the sectional member-trade associations, and 
such past presidents as are willing to serve. 


* * * 


Negretti & Zambra Ltd., are acquiring the whole of the 
share capital of New Western (Engineering) Ltd., the instru- 
ment installation engineers and contractors of Leeds. New 
Western (Engineering) Ltd., have recently completed the 
instrumentation extensions to Calder Hall nuclear power 
station, and have the contracts for the instrumentation for 
the four reactors at Chapelcross. The activities of New 
Western (Engineering) Ltd., will continue as before, including 
the manufacture of instrument panels and cubicles. They 
will also expand their facilities for both light and heavy 
fabrications to meet the growing demands for quality products. 
In addition, the firm, which will be known as New Western 
(Negretti) Ltd., will include the design ineering of instru- 
ment projects. They will also expand their facilities for both 
works and site instrument erection. 
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Atomic Power Constructions Limited 


F the five major nuclear power plant manufacturing 
() groups formed in this country with the encourage- 
ment and co-operation of the United Kingdom 
Atomic Energy Authority, Atomic Power Constructions 
Limited, which was incorporated in December, 1956, is 
the youngest. Its business comprises the design and 
supply of entire power stations both at home and over- 
seas, though, in the latter case, the company is prepared 
in certain instances to provide designs and equipment 
under licence. The resources necessary to undertake 
business on this scale are, naturally, very great, but 
Atomic Power Constructions Limited is supported by a 
consortium of six specialist companies, viz. Crompton 
Parkinson Ltd., Elliott Brothers (London) Ltd., The 
Fairey Aviation Co. Ltd., International Combustion 
(Holdings) Ltd., Nuclear Civil Constructors (Trollope 
& Colls Ltd., and Holland & Hannen and Cubitts Ltd.), 
Richardsons Westgarth & Co. Ltd. 

These companies have all had wide experience in the 
design and manufacture of engineering equipment, 
power generating plant, steam generating plant, etc., for 
both central power stations and industrial requirements. 
International Combustion (Holdings) Ltd. have, in 
particular, had many years experience in the design and 
manufacture of boiler plant and associated equipment, 


(Left). Model of a typical 
84-ft. high, by 20-ft. diam. 
heat-exchanger, designed by 
International Combustion 
(Holdings) Limited, for a 500- 
MW nuclear power station. 


(Below). Pressurised CO, fuel 

element test rig at the A.P.C. 

research and development lab- 
oratories at Heston. 








and are at the present time constructing for the Central 
Electricity Generating Board, the 1,400,000 Ib./hr. 
boilers for the High Marnham power station, and the 
3,750,000 lb./hr. boiler to steam the 550-MW generating 
set at the projected Thorpe Marsh station in Yorkshire. 
They have also constructed many large 550,000 Ib./hr. 
boilers for installation in this country and overseas. 
Crompton Parkinson Ltd. are, of course, well known as 
manufacturers of electrical equipment, including alterna- 
ators, motors, transformers, switchgear, etc., whilst 
Richardsons Westgarth & Co. Ltd. have obtained wide 
experience in the design and construction of turbo- 
alternators, blowers, condensing plant, etc. The chair- 
man of Atomic Power Constructions Ltd., Lord 
Coleraine, P.C., has recently stated the group is constituted 
somewhat differently from other consortia. He pointed 
out that nuclear power station engineering involves the 
synthesis of many aspects of engineering and that the 
problems that are encountered are of such technical 
complexity that no independent decision can be taken in 
a particular field, without immediately affecting decisions 
in other, apparently remote, fields. 

** These circumstances,” said Lord Coleraine, ‘‘ require 
the closest liaison between engineers concerned with 
different aspects of the work. To facilitate this and to 
avoid any latent unbalance in the design effort it is 
desirable, in our view, that there should be a central 
design organisation both financially and administratively 
distinct from the member companies, which possesses 
ultimate authority for determining the design. Further, 
in a rapidly advancing branch of technology, design and 
research go hand-in-hand. It is desirable, therefore, 
that basic research facilities should come directly under 
the control of the central design organisation ; in this 
way the design engineers can feel confident that the 
experimental programme is planned to answer the right 
questions, and will produce the necessary information 
on time. Although this may appear no great problem it 
is, in fact, greater than many would suppose. Though 
there is evidence that certain of the other groups may be 
moving towards the same type of organisation, our 
own company, Atomic Power Constructions Limited, 
may fairly claim to be unique in the British nuclear 
power industry in possessing the form outlined above.” 

The company’s research 
laboratories have been growing 
up over the past year or so in 
premises at Heston, Middle- 
sex. A view of a pressurised 
carbon-dioxide rig in the lab- 
oratories is shown in one of 
the accompanying _illustra- 
tions. Also illustrated is a 
model of a heat exchanger 
designed by International 
Combustion (Holdings) Ltd. 
The group are taking part in 
the ‘Industrial Atoms for 
Peace’ exhibition which is 
being held in Geneva, from 
September 1st to 14th. 
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Ignition transformers 

Foster Transformers Ltd. (a 
member of the Lancashire Dynamo 
Group), announce a new range of 
continuously-rated ignition trans- 
formers for oil-burners. These have 
an output of 10,000-V, mid-point or 
one end earthed, and are suitable for 
most modern burners. There is a 
choice of two cases, type-A being the 
larger version having a liberal primary 
terminal chamber with removable 
plate for easy wiring. There are three 
alternative conduit knock-outs avail- 
able, one in the end of the case and 
one either side. Type-B has a small 
primary terminal chamber to reduce 
the overall length and there is only 
one cable entry. The high-voltage 
terminals can be mounted in the 
base-plate or in the end of the case. 
(Foster Transformers Ltd., South 
Wimbledon, London, S.W.19.) 





New level controller 

The introduction of the new Fielden 
Tektor Minor level controller com- 
pletes the second half of a develop- 
ment project started by the company 
two years ago. The Tektor Major 
was made available earlier. Consist- 
ent with keeping its price as low as 
possible, the Minor incorporates as 
many of the improvements as possible 
initiated during the development 
period. Therefore, although it is 
primarily an inexpensive level con- 
troller it still includes many of the 
design features of the higher priced 
Major. These include easily adjusted 
calibrated set-point control; trig- 
gered, positive relay action; quick- 
release chassis for ease of installation ; 
rugged terminal blocks; long-life 
indicator lamps; and fail-to-safe 
high or low-'evel. Printed circuits 
are used in he Minor for greater 
reliability am ‘ iike the Major the new 


unit combines high sensitivity with 
complete stability. Sensitivity is, 
in fact, said to be better than 2.0 p.f. 
under all conditions, while as regards 
stability, the differential remains 
stable against + 10 per cent. supply 
voltage variation or ambient tempera- 
ture change. Change in control 
point (zero drift) is less than + 1.0 p.f. 
for a + I0 per cent. supply voltage 
variation. Long term change in 
control point is not more than + 2.0 
p.f. (Fielden Electronics Ltd., 
Wythenshawe, Manchester.) 


High-pressure bronze stop valves 

Meynell & Sons Ltd., announce 
the introduction of a new range of 
high pressure bronze stop valves 
which are available in sizes from } to 
2-in. The new valves comply with 
B.S.S. 2060 and are suitable for a 
wide variety of applications and ser- 


Fig. | (left). The type A and 

type B, Foster Transformers’ 

ignition transformers for oil- 

burners. (Foster Transformers 
Ltd.) 


Fig. 2 (below). Interior of the 

Tektor Major showing quick 

release chassis, terminal block 

and calibrated set point ad- 

juster. (Fielden Electronics 
Ltd.) 





vice conditions. The three basic 
types of valve are, (1) metal-to-metal 
clack and seats, suitable for 250 Ib./ 
$q. in. saturated steam, and for 500 Ib. / 
sq. in. cold water, oil, gas, etc. 


(GEEZ 





(non-shock) ; (2) clack with renewable 
composition disc, suitable for 200 Ib./ 
sq. in. saturated steam and for 400 Ib./ 
sq. in. cold water, oil, gas, etc. 
(non-shock) ; and (3) a renewable 





Fig. 3. Cut-away views of the Meynall high- 
pressure stop valve. (Meynell & Sons Ltd.) 


P.T.F.E. (Fluon) disc and nickel 
alloy seat, suitable for particularly 
aggressive service conditions and 
available for screwed or flanged 
mountings. Alternative types of 
valve within the range are available. 
Valves with screwed ends can also be 
supplied to American Standards. 
(Meynell & Sons Ltd., Montrose 
Street, Wolverhampton.) 


Electronic relay unit 

The new Radiovisor electronic 
** Motoload ” relay unit is applicable 
to any control function which may be 
initiated from a current change in the 
feed to an electric motor, caused by 
varying loads or other conditions. 
The equipment is designed for use 
in conjunction with a current trans- 
former, this latter equipment having 
a standard output arranged to operate 
the electronic circuit of the control 
unit. Alternative equipments are 
available with and without indicating 
instruments, and auxiliary circuits 
are arranged to accept latching con- 
tacts for those applications where 
manual re-setting is desirable. The 
** Motoload”” is connected in series 
with the driving motor to be moni- 
tored and under steady load condi- 
tions the relay stays in the “ off” 
position. An increase in load causes 
an increase in motor current and the 
relay operates immediately to give 


F 
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warning of the new condition or to 
perform the desired switching opera- 
tion. Indication of load conditions 
is given on a 3}-in. scale meter, 
the pointer moving over the scale 
in step with the varying load. The 
relay incorporated obtains its high 
sensitivity from a simple electronic 
unit which amplifies load variations. 
Sensitive relays and thermal trips 
are eliminated. Three models are 
available :—type MR _ incorporates 
a relay only; type Mr provides 
indication only of motor loading ; 
type GP combines motor load indi- 
cation with relay operation. With 
types MR and GP the relay has 
D.P.D.T. contacts rated at 800-VA. 
Standard units are available for a.c. 
single- or three-phase motors. The 
electronic control unit operates from 
200-250-V, 50 c/s, single-phase 
supply. (Radiovisor Parent Ltd., 
Stanhope Works, High Path, London, 
S.W.19.) 


Impact wrench 

A number of modifications have 
been made to the Holman 404 impact 
wrench. Within its maximum capac- 
ity rating of 600 lb./ft. torque at 
80 Ib./sq. in. air_pressure, the per- 





formance range of the wrench makes 
it suitable for a wide range of uses 
such as nut tightening and removal, 
rock bolting, and plate drawing. In 
addition to its uses as a wrench, with 
the aid of special accessories the 404 
can be used for drilling, reaming, 
tapping, screw driving and removing 
screws and broken studs. It can also 
be used for tube expanding and the 
cleaning of choked tubes, wire-brush- 
ing and masonry drilling. Little 
effort is needed in the use of this tool 
and the torque reaction is negligible. 
When sufficient resistance to turning 
is met, impacting commences and 
continues until the nut is either fully 
tightened or released. Driven by the 
Holman size-40 cartridge vane-type 
motor, the impact is delivered by a 
hammer impelled by high-pressure 
generated by the cam action. There 
is a very rapid acceleration of the 
striking hammer in this new design, 
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which results in an extremely high 
impact value. For comparative pur- 
poses, the torque recorded on a 
torque gauge in order to move a 
i-in. mut impacted for 15 sec. at 
various pressures is as follows: At 
60 Ib./sq. in.—400 lb./ft. approxi- 
mately ; at 70 lb./sq. in.—s500 Ib./ft. 
approximately ; and at 8o Ib./sq. in. 
—600 lb./ft. approximately. The 
governed free speed is 750 r.p.m., and 
the power output on load is 1 b.h.p. 
Air consumption is 54 cu. ft./min. 
Weighing 21-lb. the unit measures 
16-in. in length, and the output 
spindle takes I-in. square drive 
chucks. (Holman Bros. Ltd., Cam- 
borne, Cornwall.) 


Differential pressure switch 

A feature of a differential pressure 
switch introduced by Black Auto- 
matic Controls Ltd., is that it incor- 
porates two diaphragms, giving greater 
response to infinite changes in differ- 
ential pressure. A further advantage 
claimed for the unit is that the switch 
by virtue of its construction, can be 
made to withstand very high static 
pressures, and will respond repeatedly 
to very low differential pressure 
change when the high static load has 
Fig. 4 (left). The model 404 
impact wrench in use for 
expanding condenser heater 
tubes on board T.S.S. Uruguay. 

(Holman Bros. Ltd.) 


Fig. 5 (below, right). The 
Mobrey two-light alarm panel 
(Ronald Trist & Co. Ltd.) 
been relieved. By the instal- 
lation of a solid piston between 
the diaphragms, in place of 
the existing pressure plate 
assembly, the unit can be 
made to withstand pressures 
of up to 1,000 Ib./sq. in. static, 
and can, in fact, be designed 
to operate on differential 
pressures in this range. The 
rocker arm assembly consists 
of two rockers, each independ- 
ently adjustable. This enables 
the operator to zero the 
mechanism to any set point 
within the range of the 
pressure switch on which he 
wishes to control or indicate the 
difference in pressure change. In 
the event, therefore, of any minute 
difference in pressure in either pres- 
sure chamber, from the set point, the 
switching mechanism will trip. Two 
Static stop plates have been incor- 


porated, and these are adjustable and 
ensure that the diaphragm assembly is 
never distorted between the maximum 
pressure range of the switch. (Black 
Automatic Controls Ltd., Leafield, 
Corsham, Wiltshire.) 


Vertical pneumatic sander 

The Airetool Manufacturing Co. 
has announced the development of a 
new (model s500-V) vertical pneu- 
matic sander which has been particu- 
larly designed for feather-edge sand- 
ing and fine metal finishing. This 
equipment weighs only 4lb. 10 0z. 
and may be used with a §-in. or 7-in. 
sanding disc, the long handles pro- 
vided ensuring accuracy and quick 
manipulation. Its smooth running 
pneumatic motor is quiet and free 
from vibration and the thumb- 
operated throttle assures positive 
control. The model 500-V can be 
obtained with motors operating at 
speeds of 2,300, 3,000 or 4,000 r.p.m. 
Airetool equipment is designed and 
manufactured for simple maintenance 
and minimum wear, and the tools 
can be easily maintained on the job, 
when necessary. Being entirely air- 
operated they are perfectly safe to 
use in damp or hazardous locations. 
(Airetool Manufacturing Co., Spring- 
field, Oino, U.S.A.) 


Two-and three-light alarm panels 

Ronald Trist & Co. Ltd. have made 
available a new range of Mobrey two- 
and three-light alarm panels, for 
providing, in conjunction with Mob- 
rey magnetic level switches, or any 
other single-pole change-over contact 
arrangement, visual indication of 
changes in liquid levels. Facilities 


are also provided for connecting 
various types of externally-mounted 
audible warning devices. 


Alterna- 





tively, the panels may be incorporated 
in wiring schemes for high- or low- 
temperature or pressure alarms. A 
complete unit comprises a hoseproof 
cast aluminium enclosure for flush 
or projection mounting, housing a 
removable sheet metal chassis carrying 
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the various components, thereby 
facilitating maintenance. Press button 
muting switches are provided which 
give automatic resetting of the unit 
after muting the audible alarm, when 
normal conditions are restored. The 
manufacturers say that the new 
panels are available for either a.c. or 
d.c. electrical supplies at 110-V or 
200/250-V. (Ronald Trist & Co. 
Ltd., ‘‘ M” Department, Bath Road, 
Slough, Bucks.) 


Safety lock-up for diaphragm 

motor valves 

On applications involving the use 
of diaphragm-operated control valves, 
engineers normally consider whether 
the valve should be designed in such 
a way that it will either move to the 
fully open or fully closed position 
should the operating air supply fail. 
This decision is normally affected by 
whichever action is the safest for the 


process in question. In many cases, 
however, particularly where the pro- 
cess is a relatively stable one, it would 
be far safer, and the possibility of a 
plant shut down would be avoided, if 
the control valve could be arranged 
to remain in its last position should 
such an air supply failure occur. 
This effect can, we are informed, 
readily and simply be achieved by the 
use of the Mason Neilan type-76 
lock-up valve, which is connected in 
the air line between the control 
instrument and the diaphragm con- 
nection of the control valve. The 
signal connection of the lock-up valve 
is connected to the instrument air 
supply. When the air supply is 
normal the signal pressure underneath 
the diaphragm compresses the spring 
holding the valve in the open position, 
thus enabling the instrument output 
to pass straight through to the dia- 
phragm in the normal way. Imme- 
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diately the instrument air supply 
pressure drops below a predetermined 
value the spring moves the soft-seated 
plug downwards shutting the valve 
completely, locking the last instru- 
ment output pressure signal in the 
control valve diaphragm case. Pro- 
vided the air line connections at the 
control valve diaphragm and the 
lock-up valve are tight, the control 
valve will be locked in this last 
position for an indefinite period, 
allowing the air failure fault to be 
located and rectified. As soon as the 
air supply is restored the lock-up 
valve will reopen and normal process 
control will be re-established. The 
rating of the lock-up valve spring has 
a range of 10-40 lb./sq. in., which 
enables the valve to be pre-set to 
lock at any required air failure 
pressure within this range. (Crosby 
Valve & Engineering Co. Ltd., 
Ealing Road, Wembley, Middlesex. 





HONEYWELL CONTROLS LTD. 


The accompanying illustration shows 
the new head office building of Honey- 
well Controls Limited, at Greenford, 
Middlesex. This modern and attractive 
building, the cubic contents of which 
total some 483,000 cu. ft., has just been 
officially opened by Mr. Harold Sweatt, 
Chairman of the Honeywell Organisation, 
who had travelled from Minneapolis, 
home of the company’s American 
associates for the ceremony. The new 
building which is well-equipped with 
modern amenities, accommodates a staff 
of several hundred people. Electronic 
heating controls manufactured by the 
company automatically maintain com- 
fortable office temperatures, and multi- 
purpose telephone receivers combine 
outside calls and internal facilities in one 
instrument. An outside caller is able to 
hold a conference with up to four speakers 
within the new building, and speaking 
from their own desks. This facility 
which is claimed to be the first of its 
kind in this country, has been made 


The new head office building of Honeywell 
Controls Ltd., at Greenford. 


possible by a special arrangement with 
the G.P.O. Training in automation will 
be given to both employees and users of 
Honeywell instruments in the training 
school housed in one part of the building. 
Students from all over Europe will be 
taught how various types of instruments 
are used to record and control a limitless 
range of industrial processes, heating and 
air-conditioning systems, etc. 

The United Kingdom Atomic 
Energy Authority have concluded an 
agreement with Power Reactor Develop- 
ment Company of Detroit, U.S.A., for 
the exchange of information concerning 
the development of fast reactors. The 
experimental fast reactor which has been 
built by the Authority at Dounreay will 

put into operation during 1959. 
The Power Reactor Development Com- 
pany are constructing the Enrico Fermi I 
atomic power plant, which is a fast 
reactor, at Lagoona Beach, Monroe, 
Michigan. The Enrico Fermi plant, 
which is larger than the Dounreay 
plant, is programmed to come into upera- 
tion in late 1960. The Authority are 
confident that this exchange of informa- 
tion between two organisations working 
in the same field of reactor technology 
will prove mutually beneficial. The 
agreement is for a period of five years. 

* * _ 


A new range of Mobrey two and three- 
light alarm panels, for providing, in 
conjunction with Mobrey magnetic level 
switches, visual indication of changes in 
liquid level, with facilities for connecting 
various types of externally mounted 
audible warning devices, are now avail- 
able from Ronald Trist & Co. Ltd. 
Two leaflets (M.229/5804 and M.230 
5804) describing these units are available, 
and requests for these should be made 
to the company at “ M’”’ Department, 
Bath Road, Slough, Bucks. 

* * 


A new publication (A2o10) received 
from Crompton Parkinson Ltd., 
Crompton House, Aldwych, London, 
W.C.2, describes very fully their range 
of alternators and d.c. generators. 


Negretti & Zambra Ltd., 122, 
Regent Street, London, W.1, have 
published a 20-page booklet entitled 
““A Story of Temperature Measure- 
ment,”’ which deals with the evolution 
of the liquid-in-glass thermometer. The 
booklet contains a number of interesting 
illustrations and diagrams, and a biblio- 
graphy is provided for those who may 
wish to read more on the subject. 

* * * 


We have received from Sturtevant 
Engineering Co. Ltd., Southern House, 
Cannon Street, London, E.C.4, a number 
of new publications. These include 
“* Aerofoil Bladed Fans’? (No. 2803) ; 
“* Newgate Grit Collector ’’ (No. 3503) ; 
“Sturtevant Scrubbers.”’ 

oa * * 

Six conferences will be held in 
conjunction with the 1959 singer | 
Equipment Exhibi‘ion. They 
take place on eight of the ten days, 
April 7th-17th, during which the exhibi- 
tion will be open at Earls Court, London. 
The subjects covered will be finance for 
industry, clean air, heat and sound 
insulation, productivity and materials 
handling. The British Productivity 
Council and the Institute of Materials 
Handling have been invited to organise 
the programmes on their respective 
subjects. Committees comprising repre- 
septatives of interested bodies are being 
convened to arrange the other confer- 
ences. Two of the subjects chosen are 
closely allied to legislation currently 
affecting factory owners—the Clean 
Air Act, 1956, and the Thermal Insula- 
tion (Industrial Buildings) Act, 1957. 


British Boiler Accessories Ltd., 
62/3, Fenchurch Street, London, E.C.3, 
have sent us a leaflet describing a new 
type of heat exchanger which they 
recently introduced into this country, 
and which is being manufactured by 
their parent company, T. H. & J. Daniels 
Ltd., Stroud, . The leaflet lists 
some of the advantages claimed for the 
unit, two of which are compact design, 
and freedom from tube end leakages even 
under severe conditions. 
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PHOSPHATES 
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in boiler water treatment 
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PHOSPHATE CONDITIONING 


i is thoroughly established as the most satisfactory method of preventing % 

i calcium and magnesium scale deposits in all types of boilers. Such 
deposits cannot form when a phosphate reserve and correct alkalinity 
conditions are continuously maintained in the boiler water. 
Indispensable at high pressures, phosphate conditioning at low pressures 
leads to such improvements in results that it is generally preferred to 
other forms of treatment. 
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Ask your supplier of boiler conditioning chemicals how little you would 
have to pay to be sure your boiler is scale-free all the time. 
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CONTROL 
IS 
SIMPLE 


For booklet on Boiler Water 
Conditioning and leafiet describ- 
ing Albright & Wilson's Water 
Testing Kit please complete 
coupon and post to: 


ALBRIGHT & WILSON 
(MFG) LTD 
Water Treatment Department, 
1 Knightsbridge Green 
London SW1 
Tel: Kensington 3422 





Please send me your booklet on BOILER WATER CONDITIONING WITH 
PHOSPHATES and leaflet on WATER TESTING KIT 


NAME 


POSITION IN COMPANY 


ADDRESS 
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Manufacture of 
tubular  heat- 
exchangers 
This method relates 

to a tubular _heat- 

exchanger comprising a bundle of 
long and slender heat-exchanger 
tubes arranged in parallel between 
two end plates, and spaced from each 
other by spacing elements in the form 
of metallic wires extending helically 
around one or more tubes over the 
full length between the end plates. 

The ement is such that it 

enables the withdrawal of any of the 

tubes through either end plate without 
obstruction from the spacing elements. 

As shown in Fig. 1, a tube (1a) is 

fitted in the end plates (2 and 3) 

respectively. An adjacent tube (1b) 

equipped with a spacing wire or helix 
is introduced through the end plate 

(2), and threaded over the portion of 

this tube projecting into the zone, 

between the two end-plates is a wire 
coil (4a) pre-fabricated in accordance 
with the invention. The continued 


building-up of the tube set may be 
carried out in the following manner. 
At one end, the wire coil is secured to 
the end wall (2) by being welded to 
it at point (5a) at a place on the end 
wall where the distance to adjacent 
The 


tubes is as large as possible. 


LPL WI 


These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office. 
Specifications can be obtained from the Patent Office, 26, Southampton 
Buildings, London, W.C.2. Price 3s. 6d. each, both inland and abroad.) 


shape as shown in Fig. 2. Only the 
tubes (1b) are provided with wire 
coils, these tubes being distributed in 
such a manner within the tube set 
that all tubes (1a) adjacent to the 
tubes (1b) are devoid of wire coils 
whereby each tube (1a) lacking a 
wire coil will be secured against 
bending forces in all directions by 
the wire coils of adjacent tubes (1b) 
equipped with such coils. British 
Patent No. 796,923 issued to A. B. 
Rosenblads Patenter. Complete speci- 
fication published Fune 25th, 1958. 


Boiler economiser 

This invention relates to a boiler 
economiser wherein the horizontal 
portions of each group of tubes are 
mutually tied, and opposite walls of 
the chamber are lined with a series of 
vertical downcomer tubes connected 
at their upper ends to a common 
feed-water inlet header, and at their 
lower ends to a header. These 
downcomer tubes carry brackets which 
serve to support each group of tubes. 
The illustration Fig. 3 shows dia- 
grammatically a number of serpen- 














tube is then displaced further towards 
the end wall (3) to the position shown 
in Fig. 2, the wire coil preferably 
being extended simultaneously with 
this displacement so as to reach this 
end wall with its other end. The 
coil is then welded at its latter end 
to the end wall (3) to the position 
shown in Fig. 2 at the point (5b). 
Thereafter the wire coil will have the 
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tine tubes which each comprise a 
plurality of serpentine tubes each 
consisting of a number of horizontal 
tube portions (a) united by end bends 
(b) to form a single group. The 
horizontal portions (a) are arranged 
in tiers in a vertical plane parallel to 
the planes containing the horizontal 
portions in other serpentine tubes. 
Each tube is connected at its lower 





(Complete British 


Plant Pate 


end to a header (c) 
and at its upper end 
(d) to a further header 
(not shown). Water- 
wall tubes (e and f) 
are provided in the walls (h, i, j) of a 
chamber (k). The tubes (e) are 
supported by saddles (g) suspended 
from straps (m), these tubes being 
connected at their upper ends to a 
header (n) and at their lower ends to 
the header (c). The tubes (f) are 
connected at their upper and lower 
ends respectively to the headers 
(mn and c), and these tubes and also 
the tubes (e) carry brackets (o and p) 
respectively which support the tube 
portions (a). The horizontal portions 
(a) of each serpentine are braced by 
vertical plates or strips (q and r). 
Water passes downwards from the 
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(Above) Fig. 3. British Patent No. 796,950. 


(Above, left). Fig. |. (Left) Fig. 2. British 
Patent No. 796,923. 


common feed inlet header (n) above 
the wall (j) by way of the tubes 
(e and f) in parallel paths to the 
header (c) from which it passes 
upwards through the tube portions 
(a) to the point (d). These tubes 
(e and f) are preferably set into the 
inner faces of the top wall (i) and 
side walls (h and j) of the chamber 
(k) so as to act as supports for the 
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walls of the chamber. British Patent 
No. 796,950 issued to Senior Econ- 
omisers Ltd. Complete specification 
published Fune 25th, 1958. 


Nuclear power plant 

In a power plant in which heat is 
obtained from a nuclear reactor it is 
mecessary to screen the reactor in 
order to confine radiation, and, 
therefore, it is necessary to use a 
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(LPE) is fed by pump (Ps) to the 
intermediate-pressure economiser 
(IPE). The output of the intermedi- 
ate-pressure economiser (IPE) is fed 
to the intermediate-pressure evapor- 
ator which feeds the intermediate 
pressure superheater (IPS). The 


output of the intermediate-pressure 
economiser (IPE) is also fed by pump 
(P6) to the high-pressure economiser 
(HPE) and then to the high-pressure 
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suitable intermediate heat-carrier fluid 
which is circulated in a closed cycle. 
This invention comprises a power 
generating plant in which a reactor 
heats a heat-carrier, which, in turn, 
passes through a cascaded arrange- 
ment of boilers operating at different 
pressures. Heat is transferred from 
the heat-carrier to water which is 
evaporated and the resultant steam 
supplied to a steam turbine. A 
furnace-heated boiler supplies addi- 
tional steam when the load require- 
ments exceed the reactor output. In 
Fig. 4 the heat-carrier fluid circuit is 
shown by dotted lines; the steam 
circuit, and the feedwater circuit are 
shown by continuous lines. The 
steam generating plant comprises 
three cascaded boilers, each having 
an economiser, an evaporator and a 
superheater. The high-pressure stage 
has an evaporator, and economiser 
(HPE) and a superheater (HPS). 
The intermediate stage has an evapor- 
ator, an economiser (IPE) and a 
superheater (IPS) ; and similarly, the 
low-pressure stage has an evaporator, 
an economiser (LPE) and a super- 
heater (LPS). Feedwater from the 
condenser is fed by the feedwater 
pump (P2) by way of valve (10) to 
the low-pressure evaporator which in 
turn feeds the low-pressure super- 
heater (LPS). The pump also feeds 
the low-pressure economiser (LPE) 
through the valve (11). The output 
from the low-pressure economisers 


(Above) Fig. 4. 
British Patent No. 
797,725. 
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outputs from the superheaters pass 
to the respective stages of the steam 
turbine, through safety valves (1, 2, 
and 3) respectively and relief valves 
(4, 5, and 6) respectively, whilst 
between the valves (4, 5, and 6) and 
the turbine are governor-controlled 
valves (7, 8, and 9), together with an 
additional valve (24) which controls 
the additional steam supply from the 
furnace heated boiler. The turbine 
exhausts to a condenser through 
which cooling water is circulated by 
the pump (P3). It will be appreciated 
that the steam pressure in each 
reactor-heated boiler has to be con- 
trolled at a fixed level in order to 
lower the temperature of the heat- 
carrier as required by the reactor, 
and at the same time give the maxi- 
mum power generation efficiency. 
This control is obtained by designing 
the relief valve concerned, and the 
turbine, so that full load steam is 
passed from each boiler at the 
required pressure when the turbine 
is developing full power under its 
designed exhaust condition. British 
Patent No. 797,725 issued to Metro- 
politan-Vickers Electrical Co. Ltd. 
Complete specification published Fuly 
gth, 1958. 
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(Right) Fig. 5. 
British Patent No. 
798,494. 


(Right) Fig. 6. 
(Extreme 

right). Fig. 7. 
British Patent No. 
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evaporator which feeds the high- 
pressure superheater (HPS). The 
heat-carrier from the reactor passes 
first through the superheaters in 
series, after which it passes through 
the evaporators and economisers, 
alternately. The heat-carrier flow is 
promoted by pump (P1). The three 





Cyclone furnace 

An advantage of the cyclone furnace 
is that it is eminently suited for gas and 
liquid fuel firing, and can burn such 
fuels at ratings, and with performances 
equal to those for pulverised-coal 
firing. As illustrated in Figs. 5, 6 
and 7, the cyclone furnace (10) is of 
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substantially circular cross-section, 
and is placed with its longitudinal axis 
substantially horizontal. The furnace 
chamber (12) is formed by closely- 
spaced, studded tubes covered by a 
layer of suitable refractory. A liquid 
fuel atomiser assembly (42) is mounted 
in a circular fuel inlet port (40), 
concentrically arranged in the front 
end of the furnace chamber. A 
circular cover plate (44) supports a 
centre hub member (not shown) 
through which extends a_ hollow 
distance piece (46). Mounted within 
the distance piece (46) is the atomiser 
assembly (42) which has a fuel supply 
assembly (48) on its outer end, and 
an atomiser head (50) on its inner, 
or furnace end. The atomiser head 
is preferably of the wide range, 
return flow type producing a conical 
spray of atomised liquid fuel with the 
axis of the spray co-axial with the 
circular fuel inlet opening (40). The 
primary air supply arrangement for 


Engineering and Boiler House Review, September, 1958 


the fuel atomiser includes a duct (52) 
connected to a suitable source of air 
under pressure, and opening to a 
casing (§4) surrounding and spaced 
from an air register (56). Primary 
air from the duct (§2) is directed 
towards the port (40) through the air 
register (§6) in which a circular series 
of pivoted air doors (§8) are arranged 
for regulating the supply of primary 
air delivered to the circular fuel inlet 
port (40), and for imparting a whirl 
to the air stream. The air doors (58) 
are controlled by a suitable operating 
mechanism located on the outside 
of the circular cover plate (44). The 
streams of secondary air discharging 
from the secondary air ports enter the 
furnace chamber (12) in the same 
angular direction as the direction of 
rotation, and at the outer side of the 
stream of primary air and liquid fuel 
mixture formed in the furnace 
chamber adjacent the circular fuel 
inlet port (40). With the secondary 


air streams entering the furnace 
chamber, there is a gradual merging 
and mixing of the secondary air 
streams with the enclosed burning 
stream of primary air and liquid fuel. 
Combustion of the liquid fuel takes 
place at a high rate, which increases 
in the zone of secondary air admission. 
The high velocity of the burning fuel 
and air causes the gases to follow a 
helical path towards the rear of the 
furnace where the gas reverses direc- 
tion before entering the concentric 
gas outlet (24). From the gas outlet 
the gases discharge into the chamber 
(32), and then through the slag screen 
(34) into the gas cooling chamber (36). 
The heating gases generated leave the 
upper end of the chamber (36) and 
make contact with the convection- 
heated tubes of the steam generator. 
British Patent No. 798,494 issued to 
Babcock & Wilcox Ltd. Complete 
specification published fFuly 23rd, 
1958. 





The National Society for Clean 
Air has announced that H.R.H. the Duke 
of Edinburgh has graciously consented 
to be patron of the International Clean 
Air Conference and Exhibition, to be 
held in October, 1959, to mark the 
diamond jubilee of the society for the 
promotion of “clean air” in this 
country. The president of the society 
and, therefore, of the conference, will 
be Sir Hugh Beaver, who was chairman 
of the Government committee which 
made the recommendations on which the 
new Clean Air Act is based. It was in 
1899 that the society, then known as 
the Coal Smoke Abatement Society, 
was founded in London. Much more 
recently interest in air pollution has 
grown in many parts of the world, and 
the purpose of this special conference, 
in addition to celebrating the sixtieth 
birthday of the pioneer organisation, has 
been defined as “to exchange informa- 
tion and promote co-operation, inter- 
nationally, on the practical aspects of the 
prevention or control of air pollution.” 
The conference will deal with legislation 
and its administration, education and 
public opinion, international co-operation 
and information exchange, research and 
investigation and technical questions 
of world-wide concern, such as pollution 
from road traffic and airborne radioactive 
material. The exhibition, to be held in 
conjunction with the conference (both 
will be at the Seymour Hall, London), 
will be largely of a technical and educa- 
tional nature. 5 

Bouellat. Engineering Ltd, engin- 
eers and boilermakers, Bondway House, 
Bondway, London, S.W.8, have pub- 
lished a revised and enlarged catalogue 
describing their range of boilers from 

7§0,000 to 15,000,000 B.Th.U./hr., and 
for either hot water or steam supply 
duties. This well produced catal 
of 34-pages gives comprehensive i os 
mation on the Bouellat “ B,” “ BS ’’-ty 
boilers. Illustrations of typical i 
tions are included together with full 
technical details concerning these boilers. 


AS. BG DE EF SS ITAA Gai 4 Bae EES of 


The Institute of Physics, one of the 
constituent bodies of the British Nuclear 
Energy Conference, announces that it 
is arranging a symposium in London on 
“Nuclear Fuel Cycles”’ on January 22nd 
and 23rd, 1959. The programme is 
as follows: Session 1—(a) “‘ Long term 
reactivity changes,” (b) “ Theory of 
once-through fuel cycles,”’ (c) “‘ Pertuba- 
tions due to fuel cycles.”” Session 2— 
“* Optimisation of fuel cycles for nuclear 
power stations.”’ Session 3—‘‘ Fuel cycle 
operational problems.’”’ The papers to 
be presented will cater mainly for 
persons working in the field, and will 
deal with the applied physics aspects of 
the fuel cycles which form the basis of 
the immediate nuclear power programme. 
Abstracts (but not pre-prints) of the 
papers to be read or presented at the 
symposium will be available early in 
January. Application forms for tickets 
to attend the symposium are obtainable 
from the Secretary of The Institute of 
Physics, 47, Belgrave Square, London, 
S.W.1, and should be returned as soon 
as possible. 

* om * 


The Institution of Structural 
Engineers has announced details of a 
conference to be held in London during 
October, to celebrate the Institution’s 
fiftieth anniversary. Technical sessions 
will take place on the mornings of 
October 8th, 9th and roth, and there 
will be visits to places of engine:ring 
interest, together with a variety of social 
functions and entertainment. The pap- 
ers to be presented number about forty, 
covering materials, design techniques and 
classes of structures. The technical 
sessions are grouped with two sessions in 
ee simultaneously. Each session 

S a general reporter. The sessions 
cover: structures for electrical power ; 
bridges ; flat slabs, skin structures and 
composite construction ; researches ap- 
plied to various structural problems ; 
structural analysis; construction in 
steel ; pre-cast concrete ; foundations ; 
and two more general sessions. Dele- 
gates will att from many countries. 


hase Saas ee 





The British Nuclear Energy Con- 
ference—set up in 1955—announces 
it has increased its membership to nine 
constituent bodies by the addition of 
The Joint Panel on Nuclear Marine 
Propulsion. Large tankers and sub- 
marines are two types of ships on which 
nuclear reactors are considered to be 
economic power units. The Joint 
Nuclear Marine Propulsion Panel itself 
consists of four bodies—The Institute 
of Marine Engineers, The Institution of 
Naval Architects, The Institution of 
Engineers and Shipbuilders in Scotland, 
and The North East Coast Institution 
of Engineers and Shipbuilders. The 
B.N.E.C. forms a common forum for 
engineers and scientists engaged in the 
application and uses of nuclear energy. 

r meetings are held at which all 
aspects of their problems are discussed. 
Proceedings of these meetings are 
published in the journal of the B.N.E.C., 
which is widely recognised throughout 
the world as a valuable journal of refer- 
ence. The present chairman is Sir 
Josiah Eccles ; previous chairmen were 
Sir Christopher Hinton (1955-56) and 
Sir John Cockroft (1956-58). 

* * 


Four Russian industrial technicians 
headed by Mr. V. I. Baranov, deputy 
director, Department of Turbine and 
Boiler Construction and a State Planning 
Committee member of the Russian 
Soviet Federal Socialistic Republic, 
recently visited the Wolverhampton 
works of John Thompson Limited. 
The party also visited some British power 
Stations, and the works of other of 
Britain’s leading manufacturers of boiler 
plant. The tour was the outcome of a 
special request from the Russian trade 
delegation resident in London, to the 
Water Tube Boilermakers’ Association 
for facilities to study British steam-raising 
and power generating methods, and to 


tour British power stations. Later in the 
ear, the tion, of which Sir 
ward Thompson, J.P., chairman, John 
Thompson Ltd., is a past chairman, will 


send its own delegation to Russia. 
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SAVING MONEY FOR INDUSTRY— 
that’s our business ! 


. and has been for a very long time. 
There may be many ways of saving 
money for industry but we specialise 
in one way only—by saving much of the 
money you spend every day on fuel. 
From Power Stations to Petrol Refin- 
eries, from Calder Hall to the “John 
Biscoe’’— we have saved fuel, and that 
means money, for firms large and 
small. Heat loss is a waste, an extra- 


vagant waste— yet so easily avoidable. 
The job of preventing it varies from 
plant to plant but we tackle and 
solve every problem individually —and 
carry out the remedy. We guarantee 
to reduce your heat loss to as little as 
10%; and that means a big saving on 
your fuel bill. All plant benefits from 
heat insulation, and remember, that’s 
our business! 


THE DARLINGTON INSULATION COMPANY LIMITED 
38 Great North Road, Newcastle upon Tyne 
Branch Offices in: London, Birmingham, Bolton, Bristol, Cardiff, Glasgow, Leicester and Sheffield 
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The National Coal Board recently 
announced the appointment of Mr. A. E. 
Crook, C.B.E., to be chief engineer 
(production). The Board’s engineering 
services at headquarters have recently 

m reorganised under Mr. B. L. 
Metcalf as director of engineering, 
to whom Mr. Crook will be responsible 
for mechanical engineering, electrical 
engineering, inspection, planned main- 
tenance and standardisation. Mr. Crook 
was, until recently, H.M. Principal 
— of Mechanical Engineering in 

ines 

Mr. P. w. Faulkner, 0. B.E., general 
manager of the Chemical and Metallur- 
gical Division of The Plessey Co. Ltd., 
since 1953, has been appointed a director 
and general manager of Plessey Inter- 
national Ltd. 

* . * 

Fisher Governor Co. Ltd. (a member of 
the Elliott-Automation Group) announce 
that Mr. W. J. Pearson has been 
appointed sales manager for the Con- 
tinental range of butterfly valves which 
the company is now manufacturing in 
England. - e 


Mr. H. E. Cox, A.M.I.E.E., general 
manager BTH Rugby Works, has been 
elected to the board of directors of the 
British Thomson-Houston Company. 
Mr. Cox was appointed manager of the 
Rugby Works on March 1st, 1955, and 
general manager in September, 1957. 

* 7: 


Mr. C. A. Adams, B.Sc., F.Inst.P., 
chief of trials and safety of the United 
Kingdom Atomic Energy Authority 
Weapons Group at Alderrmas:on, has 
been appoint chief nuclear health 
and safety officer of the Central Elec- 
tricity Generating Board. ih 


Mr. J. K. Johnson, B.Sc.(Eng.), 
A.M.LE.E., has been appointed Press 
officer of the Central city Generat- 
ing Board. Mr. Johnson received his 
technical education at King’s College, 
London, and practical experience at 
the Heaton works of C. A. Parsons & 
Co. Ltd. Prior to the outbreak of war 
he held the position of assistant to the 
Press officer of the Electrical Develop- 
ment Association. In 1946 he joined the 
editorial staff of The Electrical Times 
where he ultimately became assistant 
editor, a post he held until this present 
a pointment. He will be located at the 

*s office at Winsley Street, London, 
W.1. Mr. Peter Jj. Field, former 
Press officer, has been appointed chief 
assistant P.R.O. of the Board's public 
relations section, of which Mr. L. J. 
Luffingham is head. c 

The London sales office of Brook 
Motors Ltd., formerly at Westminster, 
has been transferred to larger and more 
convenient offices at 1-2, Finsbury 
Square, E.C.2. Telephone numbers 
METropolitan 9401/7. 


Dewrance & Co. Ltd., announce the 
appointment to the board of directors of 
Sir Francis Evans, G.B.E., K.C.M.G., 
and Mr. L. W. Cole, B.Com., to fill 
vacancies created by the resignation, at 
their own request, of Admiral Sir Cecil 
Harcourt, G.B.E., K.C.B., and Mr. 
Hector McNeil, B.E., M.I.Mech.E., 
M.1L.E.E. Sir Francis Evans served in 
the Foreign Office from 1939 to 1943, 
and from 1944 to 1950 was Consul- 
General in New York. In 1952 he 
became the first British Ambassador to 
Israel, which appointment he relinquished 
in 1954 to become British Ambassador 
to the Argentine, where he remained 
until his retirement in 1957. Mr. Cole 
joined Babcock & Wilcox Ltd. in 1924 
and, until 1938 was in the Foreign Sales 
Section of the accountant’s department. 
He became assistant secretary, and since 
1951 has been secretary to the company. 

* * 


The Electricity Council have appointed 

. ° rney, B.Sc. (Eng.), 
A.M.LE.E., formerly regional safety 
officer in the North West, Merseyside 
and North Wales area, to be deputy 
chief safety officer. He will be located 
at the Council’s London offices, Winsley 
Street, W.1. Mr. Corney entered the 
supply industry in 1933 and after five 
years joined the Factory Department of 
H.M. Inspector of Factories. He re- 
turned to the industry in 1948 upon 
appointment as regional safety officer. 
Mr. D. Hudson, Assoc.I.E.E., who 
was assistant regional safety officer in 
the London, Eastern and South Eastern 
area, has been appointed to succeed 
Mr. Corney as regional safety officer 
in the North West, Merseyside and 
North Wales area. Mr. Hudson has 
been an assistant regional safety officer 
for the past five years, and prior to that 
was technical assistant to the chief 
safety officer for two years. 

* . 


It is with regret that we record the 
death, whilst on holiday in The Wirral, 
Cheshire, of Mr. Norman G. Widger, 
publicity manager of G. & J. Weir Ltd., 
Glasgow. A native of Plymouth, he 
joined Weir’s in 1940 following a varied 
career which included service at sea as a 
radio engineer, and some years with 
advertising a in London. He was 
a member of pce ne pn Advertising 

ber of the ey ies Engineers 
member o nstitution oO 
and Shipbuilders in Scotland. 
also an active member of the Inco ‘eed 
Society of British Advertisers rponted 
Section. 
* a * 


Foxboro-Yoxall Limited have 
appointed Mr. W. E. Preston to their 
staff of t i tatives. He 
will cover Northumberland, Durham, 
Cumberland, Westmorland and the 
Middlesbrough area of Yorkshire. His 
address is 49, Ivanhoe, Whitley Bay, 
Northumber land. Tel: Whitley Bay 21366, 


It is announced that the whole of the 
ordinary share capital of Air Control 
Installations Ltd. has been acquired by 
Beyer Peacock & Company Ltd., 
Gorton, Manchester. Mr. F. D. Moul, 
B.Sc., A.C.G.I., A.M.I.Mech.E., will 
shortly be retiring from his position as 
chairman and managing director, but 
will continue to be associated with the 
Company in an advisory capacity as 
director and president of the company. 
The general policy of the company will 
remain unchanged, and it will continue 
to manufacture its wide range of air 
treatment equipment as heretofore. It 
is stated the the membership of the 
successful Beyer Peacock Engineering 
group will greatly assist Air Control 
Installations Limited in their continued 
expansion and the development of new 
air treatment products for which they 
have been well known for over twenty 
years. 

* * 

It is with regret that we record the 
death in Glasgow on August 12th, of 
Mr. Albert W. Davies, late works 
director of Mavor & Coulson Ltd. 
Mr. Davies retired from the board of 
directors of the Company in 1948, but 
his services have been retained since then 
in an advisory capacity. 


The headquarters of the British 
mson - Houston’ Electronics 
Group was transferred from Rugby 
to Leicester on August 25th. All 
communications should now be ad- 
dressed to New Parks Boulevard, Leices- 
ter (telephone: Glenfield 531) where 
the new offices and Industrial Electronics 
Factory are situated. The following 
addresses are unchanged: Military 
Electronics and Radar—Blackbird Road, 
Leicester ; Valves and Semiconductors— 
Carholme Road, Lincoln. 
* - 

In view of the stringent specifications 
imposed on all welding for nuclear 
energy poeta, the John Thompson 
Group inaugurated special courses 
rators at its new welding school 
olverhampton. At gor en men 
a receiving training in pipe-welding 
in saditent for work at the Berkele 
nuclear power station, now being built 
by A.E.I.-John Thompson Nuclear 
Energy Co. Ltd. Work on the site 
commenced in ee, 1957, and the 
work on pipe welding will commence 
in the near future. In addition to basic 
courses for trainees, an improvers’ 
course is also being held at the school. 
After receiving practical instruction, 
the operator must pass a series of tests 
to the insurance company Ee 
Equipment suppli to the 
by British Oxygen Gases Ltd. ane 
D.H. high-pressure lightweight blow- 
pipes, regulators and a dissolved acetylene 

old. Oxygen is supplied by 
direct pipeline from the British Oxygen 
factory in Wolverhampton. 


oo ° 
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A Cambridge DE Electronic Recorder which is used for 
high-sensitivity recording of dissolved oxygen or hydro- 
gen in boiler feed water 
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Unie. 2: 


... yOu are sure 
that your boiler is 
safe from corrosion, 
there is need for 


protection by 


CAMBRIDGE INSTRUMENTS 





INSTRUMENTS for the BOILER HOUSE 


The surest way to protect your boiler from 
corrosion is to keep check on the dissolved 
oxygen or hydrogen in the boiler feed water and 
to check its conductivity continuously. 


The Model DE Electronic Recorder (illustrated) 
is an extremely versatile instrument which can be 
used for most boiler house measurements includ- 
ing flue-gas(CO,,O,,CO) analysis, and temperature 
recording and control. Single or multipoint types 
are available. 


Whether the plant is large or small, there are 
Cambridge instruments designed specially to 
promote economic and safe operation. 


Send for List K, and, for future 
publications, ask for Mailing 
Form K3/58. 


vad 


STAND 6 Fax iat enemas o 
ROW B 


ndustrial 
FUEL 


EFFICIENCY 
_—@ 2.1) -ieaiel). | 





Send for a 
COMPLIMENTARY (|  somoon = 7 


TICKETS to SEPT 24-067 3 1958 


CAMBRIDGE INSTRUMENT CO.LTD. 


13 Grosvenor Place, London, S.W.1 
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Su 
FOR ALL DUTIES 
ON STEAM, AIR, OR WATER SERVICES 









Also Manufacturers of 
SURPLUS VALVES, COMBINED SURPLUS AND REDUCING VALVES 
FULL BORE RELIEF VALVES, STOP VALVES, DE-SUPERHEATERS 
STEAM TRAPS, ETC. FOR ALL PRESSURES AND TEMPERATURES 














TELEPHONE No.: BRIDGETON 2124 
TELEGRAMS: “REDUCING” GLASGOW 


DAVID AULD & SONS LTD., WHITEVALE FOUNDRY, GLASGOW, S.E. 


FORCED AND INDUCED 
DRAUGHT 
EXHAUSTERS 
PRIMARY AIR 
SECONDARY AIR 


RECIRCULATING 
FANS FOR ALL OTHER PURPOSES 


ALLDAYS © ONIONS: 


GREAT WESTERN WORKS, BIRMINGHAM, 11. TELEPHONE: ViCtoria 2251-4 
LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, S.W. |. TELEPHONE: WdHitehall 1923-45 


























When TUBE MAINTENANCE is the problem . . 


AIRETOOL has the answer 


Air-powered tools for solving the toughest tube maintenance 
problems efficiently and economically. 


Whatever 
your tube 
maintenance 
problems 


AIRETOOL 
equipment 
will solve 
them 
FASTER... 
EASIER... 


AT LESS 
COST 


FASTER TUBE ROLLING with the new Airetrol Tube Expansion Con- 
trol. Just set dial and torque sensing cam automatically stops expansion 
to .001” accuracy. Air-motor equipment and expansion tools for tubes 4” 
to 114”. Electrically operated expansion control system for larger tubes. 
EFFECTIVE CONDENSER 


Write, telegraph or telephone 
or complete i i 
j rete information TUBE CLEANER Speedy, 


ENGLAND SALES OFFICE lightweight tool for clean- 

8 Woodland Way ing hardest scale hg a 

Morden, Surrey, England up to 1”. Built-in flushing 

- , rst y h a 
Telephone: Liberty 7039 eee 


keeps drill cool. 
G. B. Herbert CUT TUBES QUICK AND 
Sales Representative 


EASY Cuts steel or non- 

ferrous tubes 

through tube 

sheets up to 4” thick. Posi- 

tive feed control .. . no 

gouging or burning. Air or 

electric motor. INTERNAL TUBE CUTTER 
POWERFUL TUBE 
CLEANERS A complete 
line of cleaners and brush 
heads for straight or curved 7 rg 

tube maintenance. 4 4 
Write for literature on any Airetoo!l 

equipment or contact your Airetool MANUFACTURING COMPANY 
representative for assistance on tube 

cleaning problems. 


REPREENTATIVES in a rincipal cities 
f U.S.A., Canada, Mexico, South 
America,” England... — _ BRANCH OFFICES: 
EUROPEAN PLANT; Vlaardingen, oer York, Chicago 
The Netherlands ulsa, Philadelphia 
CANADIAN PLANT: 37 Spalding Houston, Baton Rouge. 
Drive, Brantford, Ontario 


EUROPEAN FACTORY 
AND WAREHOUSE 
18 Industriweg 
Vlaardingen, The Netherlands 
Telephone: Vlaardingen 5254 





CANADIAN PLANT 
37 Spalding Drive 
Brantford, Ontario 


SPRINGFIELD, OHIO 














Long established andhighly specialised 


in offering exceptional service and 





I v guaranteed completion dates 
Our Refractory Brickwork Dept. +4 Immediate and free survey and estimates 
Offers: + Large stocks of all Refractory Materials 


% Highly skilled, experienced and mobile labour force 
% Unequalled day and night service 





Our Steel-Fabrication Dept. + Immediate quotations against phoned or post enquiries 
Offers: + Sitesurvey carried out and working drawings prepared 
% Site welded oil tanks to B.S.S. a speciality 
¥% Chimneys, flues, gantries, tanks and dampers, etc. 


RE AR SO 


Engineering & Construction Co. Ltd. 
WOOD LANE, LONDON, W.!2 - Tel: SHEpherds Bush 4382/5 

















SOo0T BLOWERS / 
anon. 0 ghouy Whe 






CLYDE LONG LENGTH 
RETRACTABLE BLOWER 


This Blower is used to clean the heating surfaces where short stroke Single Nozzle Blowers, or other 
types, are not applicable due to the boiler design. The lance tube is projected, rotated and retracted by 
individual motors. Automatic push button control is provided by wall mounted starter, or by Cubicle. 

By pressing the push button steam is admitted, the blower operated and stopped automatically with 
lance tube in the withdrawn position. 


There is a Clyde Blower applicable to every type of Boiler—Land or Marine. 


CLYDE BLOWERS LTD 


CLYDEBANK SCOTLAND 
TELEPHONE: CLYDEBANK 2161/4 TELEGRAMS: ““ MURWILS,” GLASGOW 
LONDON: 34 Victoria Street, $.W.1 Phone: ABBey 1847 
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Have you 
a scale 
problem? 





A section of Copper piping showing 
heavy scale deposit. 





The same section after treatment 
with Starit. 











STARIT 





Boilers by Hartley & Sugden Ltd., Halifax. 


Scale deposits on the interior of a boiler impose stresses in 
the metal and seriously impair the transfer of heat from the 
fuel to the water with the efficiency so vital for economical 
steam raising. Starit Solution effectively removes most types 
of scale from boilers, cleaning those awkward corners 
impossible to reach by hand and leaving the metal in a first 
class conducting state. The unique formulation of Starit 
ensures rapid attack on the scale whilst its action on the 
boiler plate is inhibited. 

As there are certain cases where the scale is not susceptible 
to chemical attack we invite you to send us a sample, so that 
we can determine whether Starit is suitable for your par- 
ticular problem. We also supply, on request, an informative 
booklet dealing with the many uses of Starit and the 
methods of applying it. 


TARI 











LIMITED » DARWEN LANCS 


$5. 
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7) CONVECTOR COOLING SUPERHEATERS 


2) Le The illustration shows one of a number of superheaters supplied to Cynamid 
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Fd Products Ltd. Engineering Division, the business of which is now being carried on 
Caen) by Chemical Construction (Great Britain) Limited. 
These superheaters, 7’ 3” effective basis, 8’ 9” overall basis, are fabricated from 


S & L ERW tubing. 


gras 


Specialities: Pipework for high or low pressures suitable for steam, water, gas, 
etc., water wall headers, steam and oil receivers, de-superheater bodies. T ubular 


Brom «5 products of all descriptions for power stations and industrial steam raising plants, 


THE UNIT SUPERHEATER AND PIPE CO. LTD - UNIT WORKS 
SWANSEA Telephone: Swansea $4091 (6 lines) Telegrams: ‘Superunits’, Swansea. Telex: 48-208 


NIAGARA ENGINEERING CO. LTD. 


20 BRAZENNOSE STREET, EARLS COURT, 


MANCHESTER 2 LONDON, S.W.5 
DEANSGATE 7930/7939 


FROBISHER 2111/2 








Oe rae eae nd tanishens main aes 
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Fosalsil Insulating Bricks 
M.P. Insulating Refractories 
Fosalsil Lightweight Slab Insulation 


In scope and quality, an unequalled 


range of insulating materials 


MOLER PRODUCTS LIMITED, Colchester 


OF a 
headache ? 


+ do you want a valve 


Time-prov en Nickloy valve discs and 
seats and superior packing are the protection 
Hunt & Mitton give you against the 
cutting action of high pressure steam. 


In every industry, Hunt & Mitton valves are 
handling high temperature, high pressure steam, 
hot water, eases and other fluids, with a quiet 
efficiency that has yet to be challenged. 





insist on 


ios oll 





Qeatily vanes 


Send your enquiries NOW to— 
HUNT & MITTON LTD., OOZELLS STREET NORTH, BIRMINGHAM, ! 
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YOU ARE INVITED .... +--+ +++ 4 


NEARLY 120 YEARS OF BOILER MAKING AND_ ENGINEERING 
EXPERIENCE HAVE GONE INTO THE PRODUCTION OF OUR NEW 


‘* SUPAPAK’’ PACKAGE BOILER 


SEE IT AT THE FUEL EFFICIENCY EXHIBITION, OLYMPIA 
STAND No. 5, ROW F, SEPT. 24th-OCT. 3rd 


DANKS 


OF NETHERTON LIMITED 


DANKS OF NETHERTON LIMITED, P.O. BOX 22, NETHERTON, DUDLEY, WORCS. 
TELEPHONE: CRADLEY HEATH 66417. 


LONDON OFFICE: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.I. TELEPHONE: HOLBORN 2065 & 1240 


To indicate TEMPERATURE 





BRADFORD Steam Traps 








For accuracy, ease of reading, robustness, 

economy and long, trouble free life install Roto Ya j j 

therm instruments. Thermometers, Controllers : og age natal distinguishes the 

and Recorders are available to suit most industrial Bradford Steam Trap from all its competitors. 

Marine and Laboratory requirements. Specialists It prevents da i 

tay pam Spe bone’ Ay Pp § damage to valves and seats. It provides 
VISIT STAND NO. 31. more efficient use of steam and heat, thus making 


Industrial Fuel Efficiency Exhibition, Olympia. an appreciable saving of fuel. 
Sept. 24th-Oct. 3rd, 1958. 


Made in all sizes for all pressures. Each Trap is 
ototherm individually tested and fully guaranteed. 
UNITED STATES METALLIC PACKING 


BI-METAL - MERCURY-IN STEEL * VAPOUR PRESSURE COMPANY LIMITED 
SOHO 
THE BRITISH ROTOTHERM CO. LTD. nese aa ee 
Merton Abbey, London, S.W.19. LiBerty 766! Branch Offices : London nee 1 Gh 
Nottingham Factory : Hollis St., New Basford. Phone 77847 Aon. q Aye nnd peey ory 


Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol. 
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THERE’S 
NOTHING 
WRONG 

WITH THE 
HEART OF THIS 
AIR FILTER! 


The “heart’’ of a Heather Multi-Brush 
Air Filter is a finely graded screen of 
intermingling hair specially selected to 
withstand the varying humidity, and 
conditions of the dust laden air. 

This unique, low-cost filter system does 


fluids, replacement pads or fabrics — 
simply remove the filter brushes and 
free them from dust by shaking or suction 
cleaning. Heather Multi-Brush Air 
Filters may be built-up into units to 
provide the area necessary for any given 
air flow. 


* Write NOW for brochure H36 which gives 
full details. 


EVRA ED SIGS LDL AIS MIL LED 


28 ST JAMES’S PLACE - LONDON Swi HYDE PARK 7588 


TURBINE | 


PATENT 


FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 


LOW STEAM RAISING COSTS 


May we investigate without charge? 
See our Exhibit 
Fuel Efficiency Exhibition, OLYMPIA, Sept. 24th — Oct. 3rd 


THE TURBINE FURNACE Co. Ltd. 
238B Grays Inn Road, London, W.C.| TERminus 4365 


not require special cleaning equipment, 
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wie Coltiety of 
Wil aed WG; HMPLIEF 


COCKS, VALVES, GAUGES, 
pose PACKINGS, JOINTINGS, 
ol BELTINGS, VEE-ROPES, 

OILS, GREASES, etc. 


Wile ot phone - 
W.H. WILLCOX & CO., LTD. 
SOUTHWARK HOUSE, S.E.1 


























Ermeto 


high pressure 
forged steel 


Late rei 






ERMETO G: ate Valve _— re 
ended head io Pe ith a wide iety ¢ of 
flu ids at pressures © 2,000 p.s. ‘ eam 
fitted with ERMETO Hi gh Pressu re Joint end 
connections to suit N.B. pipe sizes from 
} in. to 14 in 
Partic wlars of full techn -al details and pric 
gladly sent on request. 
nap VALVES AND COUPLINGS 
BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRA = ROAD, MAIDENHEAD, BERKS 


Tel: Maidenhead 5100 amen 
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When PIPES 


0 E ) ‘\ 
fi 
in the past few years has been found 


in nuclear, chemical and gas plants 
mi 
OIL BURNER 
in the Stainless Steel Bellows Type a 


and in marine engineering, where pipes 
Expansion Joint. rae = i 


Ivii 

























o- 


are subject to extreme heat, 
movement must be effectively and 
efficiently absorbed. The ideal medium 


ste pf 


TEDDINGTON BELLOWS GIVES THESE ADVANTAGES 





% Highest quality stainless steel. DP gn be gS 





% Butt welding of tube to ensure perfect uniformity 
of all wall for true action. 













For all Water Tube 


and Shell T 
% Teddington convolution design ensures flexibility She ype 
with strength. y boilers 


*% Maximum durability. 


% Normal production range, | in. to 7 ft. diameter, 
and rectangular units up to 24 ft. square —when i 
larger bellows are required, we can make them. | 


Teddington Bellows are produced in technical 
collaboration with the Solar Aircraft Co., U.S.A 


A turn-down range 

of 5 to 1 or more 
under most conditions 
without changing the 
burner nozzle. 










if the requirements of the 
Clean Air Act prove difficult 

to meet with your existing oil ; 
burner, you can solve the problem 
by means of the PEABODY 

WIDE RANGE ATOMISER 











Let our engineers advise Send for our 


on your expansion 


brochure 
problems. J 








PEABODY BURNERS 
ARE DESCRIBED IN 
BULLETIN L.111 


The Modern answer is 


TEDDINGTON BELLOWS 2 


EXPANSION JOINTS ; 






TEDDINGTON PEABODY LIMITED 
AIRCRAFTCONTROLS LIMITED PEABODY HOUSE - 300, VAUXHALL BRIDGE 
INDUSTRIAL BELLOWS DIVISION ROAD - LONDON - SW1_ Phone: ViCtoria 9811/7 
Agents and Offices in many foreign countries. 
PEABODY ENGINEERING CORPORATION * NEW YORK 1/6 





Ammanford, Carms. Ammanford,455 


REGO. TRACE MARK 
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SAFE 
URFORD, TAYLOR 
SECURE SUPPORTS | sncrcontany, ciniren, 


MIDDLESBROUGH 
BOILER PLANT 


We can offer you from stock:— 
Water Tube Boilers 
2 — Lancashires 30ft. x 8ft. bins. x 175 Ibs. w.p. 





Flexible Pre-Engineered Pipe Hanging 





Piping that moves may well give rise to weight transfer | Lancashire 32ft. x fc. x 120 W.p. 
and dangerous stresses at terminal points. Some high 
temperature pipes need complete support throughout . 
their range of movement and to control vibration, | Marine 6,000 Ibs. evap. 135 Ibs. W.p. 
while others need only limited control of vertical 
movement. In both instances the support provided - 
must be correctly related to the stresses. Scientifically | Cornish 1,400 Ibs. evap. 190 Ibs. W.p. 
designed and constructed VOK ES GENSPRING 
Suspension systems keep all such stresses safely under 


control. For uniform support VOKES GENSPRING Also 

CONSTANT SUPPORT HANGERS accurately 

balance the weight of the pipe, allow free non- FANS MOTORS, PUMPS, 
resonant movement in all “hot” and “cold” positions, 7 

so eliminating weight-stress. Made to support loads VALVES, PIPING, ET 7 


of up to 30,000 pounds with travels up to 12”, they 
simplify piping design and give the best possible 
protection to costly equipment. Designed to control 
vertical movement, VOKES GENSPRING VARI- 
ABLE SUPPORT HANGERS (shown below) give 
a variation of only 44% of rated capacity per 4” 
of deflection. They provide a safe and convenient 
method of support, they are easily installed and 
may be moved at will for use in alternative positions. 
Various types are available including special adapta- 
tions for low headroom. If you have pipe suspension 
troubles send for the two Vokes Genspring Cata- 

. They give full details of each method and 
will help you to select the type of suspension most 
suitable for your particular requirements. 































A wide range 
of pipe couplings 


Simplifix provide a full range of 
fittings, including straight and stud 
couplings, elbows, tees, banjos, 
crosses, cocks, etc. for use on almost 
any kind of tubing, including those 
with very thin walls. Fittings can 
also be supplied for use with plastic- 
covered | copper tubes. The hgh 

of d ional accuracy of 
the Simplifix range ensures that all 
fittings are interchangeable. 
A Simplifix coupled pipe system 
can be made quickly and securely. 
An anti-friction washer prevents the 
pipe from twisting when 
tightening the locking nut. 


Please write for illustrated catalogue 


SIMPLIF! 


Regd. Trade Mark 
Simplifix Couplings Ltd., 


Hargrave Road, Maidenhead, Berks. 
Tel: Maidenhead $100 (10 lines) 









VOKES 
GENSPRING 


SUSPENSION SYSTEMS 


Dept. J/5 
VOKES GENSPRING LTD. 
GUILDFORD - SURREY 








vGi4 
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... the long view on oil burners 


The performance of an oil firing in- 
stallation in ten or twenty years’ time is 
just as important as its performance 
today. That’s why so many engineers 
specify Clyde oil burners . . . they know 
that Clyde Fuel Systems have been 
producing some of the finest oil burners 
in the business for over thirty years, 

burners designed and built to give a 
} lifetime of efficient, dependable opera- 
tion . . . and that all Clyde burners are 
put into commission by a first-class 


oO 8 S 








Co 


control 





throughout the country. 


e 





Queen Elizabeth Ave., Hillington, Glasgow, S.W.2. 
Telephone: Halfway 3291. 


O\ CLYDE FUEL SYSTEMS LIMITED 
O 


h 






















Among the raw materials of industry, 
fuel is one of the most important. You 
get the most from fuel with EA equip- 
ment and the added advantage that the 
complete installation can be provided 
from a single source—The Elliott- 
Automation Group. 


Elliott Brothers (London) Ltd., 
Century Works, Lewisham, London, 
S.E.13. 
ames Gordon and Co. Ltd., 
Dalston Gardens, Stanmore, Middlesex. 
Panellit Ltd., 

Dudden Hill Lane, London, N.W.10. 
Sauter Controls Ltd., 
Dudden Hill Lane, London, N.W.10. 





These member companies of the EA group 

will be exhibiting at the Industrial Fuel 

stony Exhibition, Olympia, Stand No. 
4- 


Among our wide range is the Clyde Hero rotary cup burner 
which will burn the heaviest fuel oils at a very high efficiency 


service organisation with branches while still remaining adaptable to a variety of automatic and 
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by Caird & Rayner Ltd., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 


High Pressure Hot Water We welcome your enquiries 


as heating media. —ask for leaflet BI1/48 


be < 
Caird GRayner 
777 COMMERCIAL ROAD, LONDON, E.14. retbenons Tebow condo 


The right gauge for the job 


FIT 


D.S.I.R.-FUEL RESEARCH STATION | 
SMOKE ELIMINATORS 


and secure protection against 
heavy penalties under the 


Se CLEAN AIR ACT 


Bottom Connec- D.S.1.R.-F.R.S. Smoke Eliminators, which are suitable 
tion Mounting for hand-fired Industrial Boilers with forced, induced or 
MONOGAUGE. natural draught, will increase the efficiency of your boilers 
and save both coal and money! 

They are available in two types: 

%* For FORCED-DRAUGHT BOILERS we supply the 
COMPLETE EQUIPMENT manufactured by us under 


The size of the dial, means of mounting, 
working conditions and many other Government Licence. 

factors have to be carefully considered * For NATURAL and INDUCED-DRAUGHT 
when selecting THE RIGHT GAUGE BOILERS (including many Verticals) we supply special 
FOR THE JOB. We have a wide range FIREDOORS, also conforming to official design. 


of models and long experience of gauge Apply for details and literature to: 
‘our disposal. 
ny eh yar Capes M.S. SMOKE ELIMINATION Co. Ltd. 
88 George Street, London, W.1 Tel: HUNter 1623 
David Harcourt Ltd. Telegrams: ANTISMOG, WESDO, LONDON 
LINKULA WORKS, ‘ 
COVENTRY ROAD, BIRMINGHAM, 10 


Phone : Victoria 1051-1052. Grams: Linkula, Birmingham 10 


A member of SMITHS Industrial Instrument Division 
AP.252/13 
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—— hiley 


: FUEL BOILERS 
ke EFFICIENCY 6a 





EXHIBITION Craftsmanship and Dependability 


This Exhibition will be the largest-ever display of its 
kind Approximately 150 exhibitors will demonstrate 
the widest possible range of industrial fuel efficiency 

equipment, including 















FRY CONCEIVABLE 





GAS AND Ff 









PE OF STEAM FURNACTS, 





RAISING REFRACTORY AND 





PLANT 









ECONOMISERS, INSULATING MATERIALS 











AUTOMATIC 





CONTROL 
GEAR, 
STEAM DISTRIBUTION 


GAS PRODUCERS, 





HIGH AND MEDIUM 
PRESSURE HOT 
WATER BOILERS 










ACCTSSORIES, 
EVAPORATORS 






INDUSTRIAL FUELS 














INSTRUMENTATION, NUCLEAR POWER, and 
LIQUID FUEL AND COAI many other types of 
FIRING EQUIPMENT, equipment associated 
COAL AND with EFFICIENCY in the 

ASH HANDLING, generation and utilis 







OIL STORAGE, ation of HEAT and POWER 












also be a series of Technical Conference 
arranged by The Institute of Fuel 


NATIONAL HALL 


OLYMPIA 


LONDON 
24th SEPT.— 3rd OCT. 1958 


Open daily (except Sunday) from 


10.30 a.m. to 6.0 p.m. 


will 










Supperited by 
Atomic Energy Authority 
British Industrial Measuring 
and Control Apparatus 
Manufacturers’ Association 
British Iron & Steel Federation 
British Oil Burner 
Manufacturers’ Association Ltd 


Combustion Engineering Association Installation of FUEL SA VING 


National Industrial Fuel 
Efficiency Service. ECO NO MIC type BO ILER Ss 


It is an exhibition of vital interest to the 
engineering and industria! world in general. Manufactured by 


STOCKTON CHEMICAL ENGINEERS 
& RILEY BOILERS LTD. 


PERSEVERANCE WORKS, STOCKTON-ON-TEES 
Tel: 66329 Telegrams: “Boiler” Stockton-on-Tees 




























Organisers: 
PROVINCIAL EXHIBITIONS LTD. 
in association with 


F. W. Bridges & Sons Ltd. 














All enquiries to PROVINCIAL EXHIBITIONS LTD., 






City Hall, Deansgate, Manchester. 





VERTICAL LANCASHIRE MARINE 
AND WASTE HEAT BOILERS STEEL 
CHIMWNEYS VESSELS AND TANKS 


j 
4 
f 
q 


ug! 
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CLASSIFIED ADVERTISEMENTS 


LANCASHIRE BOILER must be 9 ft. dia., 150 p.s.i., would 
prefer 180 p.s.i. Make not older than 1945. Reply—Box No. 
263, ENGINEERING AND BOILER HOUSE REVIEW, 19-29, 
Noel Street, London, W.1. 


OIL FIRING EQUIPMENT. One set of oil firing equipment 
by Combustions Limited, suitable for two Lancashire or Economic 
boilers, capacity 8,000/10,000 Ib. per hour, each comprising: 
two pumping and heating units including steam oil heater, 
Weir fuel oil pump, hot and cold oil filters, burners, furnace 
closing plates and controls.—-GEORGE COHEN SONS & CO. 
LTD., Wood Lane, London, W.12. Tel.: Shepherds Bush 2070 
and Stanningley, near Leeds. Tel.: Pudsey 2241. 


SHIFT CHARGE ENGINEER is required by the Mobil Oil 
Company Limited at the Coryton Refinery in Essex. The Power 
Station consists of three oil and gas fired !.C.L. boilers operating 
at 650 p.s.i.g., 750 deg. F. m.c.r. each 180,000 Ib. per hour and 
three 5,000 kW Metro.-Vickers double extraction condensing 
turbo alternators, extracting at 125 and 20 p.s.i.g., generating at 
11.0 kV, 3-phase, 50 cycles. Allied to this there is water softening 
equipment consisting of hot lime pre-treatment, hot zeolite 
finishing of 500,000 Ib. per hour capacity with miscellaneous 
auxiliary equipment. Pension and life assurance scheme, sick- 
ness benefit plan and sports and social club. Housing may be 
made available to the successful applicant. Applications giving 
full details of qualification and experience should be addressed 
to the Employee Relations Superintendent—MOBIL OIL 
+ sta LIMITED, Coryton Refinery, Stanford-le-Hope, 

ssex. 








VELAN STEAM TRAPS 


7 Devices combined in one single unit ! 














THE WORLD'S MOST COMPLETE 
CONDENSATE DRAINAGE CONTROL 


Write for catalogue to :— 


THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET LEICESTER 


PHONE : LEICESTER 20885-6-7 
GRAMS : “BOSS"’ PHONE LEICESTER 























Yet another from the 





long list of power stations 


throughout the world to 


use 


BRITISH 
MADE 





Once again the leading hydraulic engineers in 
Britain have been called in to install press button 
control at this new power station. More than 70 
dampers are opened and closed by Lockheed remote 


hydraulic equipment. 





=r am 


pee eae 








The Danfoss control boxes with 
electronic amplifier for photo- 
electronic flame control react-in 
conjunction with the photo-cell— 
immediately a flame failure occurs 
and, due to their quick reaction in 
the event of flame failure, they are 
well suited to large as well as small 
oil burners. 


The photo-electric flame control is 
supplied in two designs: Type PB 
for fitting in the blower pipe, which 
gives the simplest way of fitting and 
the best protected location, and 
Type PC for fitting on a light 
channel pipe if special conditions 
prevent the application of units of 
the PB type. 





AUTOMATIC CON TROLS AND BeuvuUiPrPreMeEN T 
13, Queensway, London, W.2. Telephone BAYswater 9321. 


Proprietors and Publishers : 


Printed by Exectricat Press Lrp., at Cordwallis Works, Maidenhead, Berks 
Registered for transmission by Magazine Post to Canada including Newfoundland. 





